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Gditoria 


Prizes for Vol. III. offered to all Students. 


For Sotutions. — A 1st Prize, $7.50; 2d, $5; 
3d, $3; 4th, Vol. III. The third and fourth prizes 
are confined to beginners for solutions of Problems I. 
and II, ; but as the best solutions only will be pub- 
lished, advanced students are desired to send solu- 
tions of all the problems. 

For Essays. — A 1st Prize, $50; 2d, $40; 3d, 
$ 30; 4th, $20; 5th,$10. The first and second of 
these prizes are open to all competitors. Instead of 
cash prizes, we propose to make them all payable in 
mathematical books. This change will make the 
prizes less burdensome to us, while it will be appro- 
priate, and we believe quite as acceptable to competi- 
tors, to receive standard mathematical books, — such 
as Bowp1Tcx’s edition of Mécanique Céleste, Pemrcr’s 
Analytic Mechanics, BARTLETT’S Analytic Mechanics, 
Davis’s edition of Theoria Motus, Davies and 
Prck’s Mathematical Dictionary, CHAUVENET’S An- 
alytic Trigonometry. But selections may be made 
from Sever & Francis’s list, and desired works not 
found there will be ordered. To those preferring 
standard works in other departments, we offer 
WorcestEr’s Quarto Dictionary and the fine editions 
of Humer, Gipson, LAms, and MAcavuLay, HAmMIL- 
TON’s Metaphysics and Logic, and ApPpLETON’s New 
American Encyclopedia, described in our advertising 
pages. 
other standard authors, if desired. 


To this list we may hereafter add editions of 


—_+—beae> 


Contents. 


l Stems. 


A Generous Offer. 


It gives us great pleasure to announce that “ A 
Friend of the Mathematical Monthly Prizes,” whose 
name we are not permitted to give, wishes to assume 
the responsibility of the Prizes for the solutions of 
the Problems in the number for December. - He says, 
“The Monthly has been of great value to me. It has 
been my tutor, and certainly the tuition is cheap. I 
ought to be able now to contribute something more to 
its sustenance.” The solutions will be due February 
1, 1861, and the Report will be published in the 
March number. We mad to receive a large number 
of solutions as evidence of an exciting contest for 
these Prizes. It will be seen (Editorial Items), that 
the times for the solutions of the September and Oc- 
tober Problems are extended one month. Hereafter 
we shall issue the Monthly promptly on or before the 
first of the month. 


Portrait of Sir John Herschel. 


Through the kindness of Miss Marta MITCHELL 
we have received a fine photograph of Sir Joun 
HERSCHEL, which we shall have engraved on steel 
for an early number. 

We expect our friends will aid us by increasing our 
subscription list. See Mathematical Monthly, on sev- 
enth page of Advertiser. 
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| THE TRIBUNE FOR 1861. 


Oo 


PROSPECTUS. 


The XXth Volume of THE WEEKLY TBIBUNE commenced with the issue of September 1. During 
the past year THe Trisune has been obliged to devote quite a large proportion of its space to Politics, but 
we shall soon be able to forego political discussion almost entirely, for months if not for years, and devote 








pay especial attention to 


I. EDUCATION. — The whole subject of Education, 
both Popular and General, will be discussed in our columns 
|throughout the year 1861, and we hope to enlist in that dis- 
cussion some of the profoundest thinkers and the ablest in- 
structors in our country. It is at once our hope and our 
resolve that the cause of Education shall receive an impetus 
from the exertions of THE TRIBUNE in its behalf during 
the year 1861. 


I. AGRICULTURE. — We have been compelled to re- 
strict our elucidations of this great interest throughout 1860, 
and shall endeavor to atone therefor in 1861. Whatever 
discovery, deduction, demonstration, is calculated to ren- 
der the reward of labor devoted to cultivation more 
ample or more certain, shall receive prompt and full at- 
tention. 


Ill. MANUFACTURES, &c.— We hail every invention 
or enterprise whereby American Capital and Labor are at- 
itracted to and advantageously employed in any department 
lof Manufacturing or Mechanical Industry as a real contribu- 
ition to the Public Weal, insuring ampler, steadier, more con- 
venient, more remunerating markets to the Farmer, with 
ifuller employment and better wages to the Laborer. The 
Progress of Mining, Iron-making, Steel-making, Cloth-weav- 





nearly all our columns to subjects of less intensé, but more abiding, interest. 





Among these, we mean to 


ing, &c., &c., in our country, and the world, shall be watched 
and reported by us with an earnest and active sympathy. 


IV. FOREIGN AFFAIRS.— We employ the best cor- 
respondents in London, Paris, Turin, Berlin, and other Euro- 
pean capitals, to transmit us early and accurate advices of the 
great changes there silently but certainly preparing. In spite 
of the pressure of Domestic Politics, our News from the Old 
World is now varied and ample; but we shall have to render 
it more perfect during the eventful year just before us. 


V. HOME NEWS.— We employ regular paid corre- 
spondents in California, at the Isthmus of Darien, in the Rocky 
Mountain Gold Region, and wherever else they seem requisite. 
From the more accessible portions of our own country, we 
derive our information mainly from the multifarious corre- 
spondents of the Associated Press, from our exchanges, and 
the occasional letters of intelligent friends. We aim to print 
the cheapest general newspaper, with the fullest and most 
authentic summary of useful intelligence, that is anywhere 
afforded. Hoping to “ make each day a critic on the last,” 
and print a better and better paper from year to year, as our 
means are steadily enlarged through the generous co-opera- 
tion of our many well-wishers, we solicit and shall labor to 
deserve a continuance of public favor. 





THRMS. 


DAILY TRIBUNE, 311 issues per annum, . . ° ° ° 


SEMI-WEEKLY, 
- WEEKLY, 


104 “ “ “ec 
52 6s “ce 


$ 6.00 
$ 3.00 
$ 2.00 


TO CLUBS. — Semi-WeEeEk Ly, two copies for $5, five for $11.25; ten copies to one address 


for $ 20; and any larger number at the latter rate. 


For a club of twenty, an extra copy will be sent. 


For a club of forty, we send THE DAILY TRIBUNE gratis one year. 
WEEKLY: Three copies for $5; five for $8; ten for $ 12, and any larger number at the rate of 


$1.20 each per annum, the paper to be addressed to each subscriber. 


extra copy. 


Twenty copies to one address for $20, with one extra to him who sends us the club. 


To clubs of twenty we send an 


For each club 


of one hundred, THE DAILY TRIBUNE will be sent gratis one year. 


Payment always in advance. Address, 


THE TRIBUNE, No. 154 Nassau-st., New York. 




















DODD'S MATHEMATICAL SERIES. 
Gext-Dooks for Colleges, Academies, and Schools. 


BY PROF. JAMES B. DODD, TRANSLYLVANIA UNIVERSITY, KY. 





The attention of Instructors is respectfully invited to the books of Prof. Dodd’s series, which are works of an established char- 
acter, and used with satisfaction in prominent institutions of learning throughout the United States and Canada. 


RETAIL PRICE, 


ELEMENTARY AND PRACTICAL ARITHMETIC. 12mo. 291 pp. Boards ° - $0.50 
HIGH-SCHOOL ARITHMETIC. 12mo. 364 pp. Cloth ‘ ‘ ‘ ° ‘ 84 
KEY TO ARITHMETIC. 12mo. 133 pp. Boards . 38 
ELEMENTS OF ALGEBRA. 12mo. 217 pp. Sheep . ‘ ‘ ‘ ‘ ‘ ‘ . 84 
HIGH-SCHOOL ALGEBRA. (Table of Logarithms from 1 to 10,000. 16 pp.) 12mo. 306 pp. Sheep 1.25 
KEY TO ALGEBRA. 12mo. 173 pp. Cloth . , . . ‘ . ‘ - 84 
ELEMENTS OF GEOMETRY AND MENSURATION. 12mo. 237 pp. Sheep ‘ . 1.00 
TRIGONOMETRY. With applications to Surverinc, Navigation, etc. 12mo. 212 pp. Ta- 

bles 80 pp. Sheep . ° ° ° ‘ 


OG A Primary Arithmetic, and books to complete the series, are in preparation, and will soon be published. 
Dodd’s Arithmetics and Geometry are adopted for the public schools of New York, and several other cities of the country. 


Descriptions and many excellent commendations in our new Descriptive Catalogue of College and. School Books, copies of which 
will be furnished gratis on application to 


PRATT, OAKLEY, & CO., Publishers, 
21 Murray Street, New York. 
THE NEW AMERICAN CYCLOPADIA. tributed to by many of the ablest and best writers of the South, and 


is as fair to every section of the Union as it is possible for a work to 





be. It will be completed in about seven other volumes.”’ 


D. A Pp P az E : O N & C O S The following notice in Silliman’s American Journal of Sciences 
: and Arts, for March, is from the pen of the venerable senior editor, 

Nos. 448 & 445 Broadway, New York, one of the highest living authorities on the subject: — 
“In the American Cyclopedia the articles on Science are numer- 
HAVE JUST PUBLISHED ous and valuable, and elevate the work to the character of a com- 
. pendium of modern science. These articles are in most cases written 
Vol. XI. of the with decided ability, and evidently by persons who are familiar with 
. : . the topics they discuss. While many of the less important subjects 
are presented with luminous brevity, others are more fully expanded. 
f WerwceAN { 0 it | Among these are many topics of Natural History. Chemistry is pre- 
¥ | sented with its equivalence and laws of combination, illustrated by 
— of its modern discoveries and practical applications; of the 
atter, an example is found in the full account of the manufacture of 
A POPULAR DICTIONARY OF GENERAL KNOWLEDGE, elatine, of beer, and bricks, and in the ample history of gas-lighting. 
eology, voltaic electricity, magnetism, and other departments of 
EDITED BY — or applied science, are treated with reasonable fulness. As a 
iterary work the Cyclopedia is written in a pure and chaste style, 


GEORGE RIPLEY and CHARLES A. DANA, and exhibits the candor and fairness which should ever adorn a 
4 : record of universal knowledge. L. 8.” 
Aided by a Numerous Select Corps of Writers from all parts of the ii 


United States. OUR SUBSCRIPTION LIST 


This work is being published in about 16 large octavo volumes, sna a TWELVE THOUSAND names, from ——— of 
each containing 750 two-column pages. the,country, which evidences the universal popularity of this Na- 


TIONAL WORK. 
VOLS. I. TO XI. NOW READY. 


To be followed by a new Volume every three months. THE NEW AMERICAN CYCLOPADIA 


a : . . Is sold exclusively by subscription, and Agents have been appointed 

a AGE, OO; Shemp, SOSH; See mneneene, $4; See for almost all sovtions of the Union. In cane, however, Agents are 
Russia, $ 4.50 each. : not to be found, we will receive subscriptions and forward copies of 
the work, free of expense, on receipt of the price. Persons at a 
. : ss distance may send money for one or more volumes at a time, it not 
From De Bow's Review, New Orleans. being necessary to take the whole eight volumes at once, unless they 
“ This great work, published by the Appletons of New York, has | feel inclined to do so. Those living in the city will find a subscrip- 
reached its eighth volume. It is one of the most valuable Cyclope- | tion-book at our store, where their names will be entered, and the 
dias in the world, and for Americans the most valuable. It is con- | volumes, as published, sent to any part of the city. 
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NEW HAMPSHIRE 


JOURNAL OF EDUCATION. 


1861. 


EDITORS FOR VOLUME V. 


J. W. BEEDE, Nashua. 
H. L. BOLTWOOD, Derry. 
P. BROWN, Concord. 





S. HAYWARD, New Ipswich. 
E. KNIGHT, New London. 

E. T. QUIMBY, New Ipswich. 
N. F. CARTER, Exeter. J. W. RAY, Manchester. 

M. A. CARTLAND, E. T. ROWE, Meriden. 

G. W. GARDNER, New London. J. TENNEY, Boscawen. 


HENRY E. SAWYER, Resipent Eprror. 





The JourNAL is published monthly, by the New Hampshire State 
Teachers’ Association. Each number contains thirty-two pages, ex- 
clusive of advertisements. 


The departments of Grammar and Mathematics are each in charge 


.|of a Special Editor. These departments are open for questions, 


notes, suggestions, or brief discussions ; and it is the aim of the Edi- 
tors to make them practically useful to teachers and students. 

The Book Notices and Advertisements keep readers informed con- 
cerning the latest and best educational works. 


Price, $1.00 a year, payable in advance. 


PUBLISHERS OF SCHOOL-BOOKS 


will find the JourNAL, circulating as it does among Teachers and 
School Committees, a good medium for advertising. 
A 


ess, 
HENRY E. SAWYER, 
Concord, N. H. 


Hhonography, 


RAPID WRITING. 






Every one has observed, with impatience, the tediousness of ordinary 
writing, as compared with the rapid play of the organs of speech, 
and wished for some contrivance by which the fingers could keep 
pace with the tongue. PHONOGRAPHY accomplishes the desired 
object. It is written with an alphabet composed of the simplest 
geometrical signs, which accurately represent the sounds of spoken 
words; and its mathematical consistency and precision render it one 
of the most interesting studies known. Such is the simplicity of the 
art, that it may be easily mastered without the aid of a teacher. 


** Had Phonography been known forty years ago, it would have saved me 
twenty years of hard labor.”— THomas H, BENTON. 


*¢ To the professional man, and indeed to every one whose pursuits in life 
call upon him to record incidents of thought, it is one of the great labor- 
saving machines of the age.”? — JUDGE KANE. 

‘Some of our students, not yet twenty years of age, are making more 
money by Phonographic Reporting, than the Principal of the High School, 
after having given himself for more than twenty years to his profession.” 
—JounN 8. HART, Philadelphia. 


THE “ AMERICAN MANUAL OF PHONOGRAPHY ” 


is the latest and best work in exposition of the system, being well 
adapted for study without a teacher. On the receipt of 60 cents in 


nape ene or silver, it will be sent to any address, postage paid, 
y return mail. Address, 


ELIAS LONGLEY, Publisher, 
Cincinnati, Ohio. 





“EVERY TEACHER SHOULD HAVE IT.” 
HIGH SCHOOL GRAMMAR: 





An Exposition of the Construction of the English Language. 
BY W. 8. BARTON, A. M. 
12mo. Half morocco. Price, $ 1.00. 


The design of this work is to furnish students in the higher institutions of 
learning with a general view of the leading features of English Philology, 
and to place in their hands a work that may prove, not only a useful auxiliary 
throughout their Academic and Collegiate Course, but a hand-book of ref- 
erence for after life. 

Special attention has been given to the wants of Teachers. In the or- 
dinary routine even of Common School instruction, day by day questions 
arise either in their own minds, or are proposed by their pupils in regard to 
idiomatic forms, or some peculiarities of structure, which have been scarcely 
noticed, or entirely passed over, in their text-books. Such will find their 
wants anticipated, and will be furnished with timely assistance, that will 
enable them more thoroughly to discharge the duties of the important office 
in which they are engaged. 


Views of Experienced Teachers. 
From W. F. Perry, A. M., President of East Alabama Female College, 
Tuskegee, Alabama, 

“We are using Professor Barton’s Easy Lessons in English Grammar, 
Intermediate Grammar, and Practical Exercises in English Composition in 
the College, and prefer them, for many reasons, to similar works that have 
come under our notice. The High School Grammar supplies a desideratum 
long felt ; we shall place it in the hands of our advanced classes.”’ 

From H. Talbird, D. D., President of Howard College, Marion, Ala. 

“ We shall introduce Barton’s High School Grammar into the classes of 
the Howard.” 

From Rev. E. D. Pitts, A. M., President of Auburn Female College, Auburn, 
Alabama, 

“We have used Barton’s Works with great success in the classes of the 
College during the past year, and shall introduce his High School Grammar 
immediately.”’ 


tC Single copies sent by mail (post-paid) on the receipt of $1. Address, 
W. 8. BARTON, Teacher’s Exchange, Montgomery, Ala. 


GOULD & LINCOLN, Boston. 





THE WISCONSIN 


JOURNAL OF EDUCATION: 


THE 


ORGAN OF THE STATE TEACHERS’ ASSOCIATION, 


AND OF THE 


DEPARTMENT OF PUBLIC INSTRUCTION ; 
Devoted to the General Interests of Education. 


Terms, $1.00 a year, in advance. 








ADVERTISING. 


This Journal is the best medium for advertising, of the kind, in 
the Northwest, as by means of the State patronage it is sent to every 
School District and to every Town Superintendent in the State, and 


. thus comes within reach of all the School Officers and Public School 


Teachers. It has also a constantly increasing private subscription 
among Teachers. 


TERMS. 
1 year, 6 mos. 3 mos. 1 mo. 
One Page - - $60.00 - $35.00 - $20.00 - $8.00 
Half Page - - 35.00 - 20.00 - 12.00 - 5.00 
Third Page - - 27.00 - 16.00 - 10.00 - 4.00 
Quarter Page - 20.00 - 12.00 - 8.00 - 8.00 


Address, 
JOURNAL OF EDUCATION, 
Madison, Wisconsin. 














GROVER & BAKER’S 
Celebrated 


SEWING MACHINES, 


FOR 


Family Use and Manufacturing Purposes. 





OVER 


40,000 


IN DAILY USE 


IN THE 


Anited States 


ne 


The “Scientific American,” November 5th, 1859, 
says : — 

“The machines manufactured by the Grover & Baker 
Sewing Machine Company are too well known by the 
public at large to need any recommendations at our 
hands, and we will simply add, that we have had one 
of them in use in our family for some time past, and it 


18 Summer Street, Boston. 
495 Broadway, New York. 
730 Chestnut Street, Philadelphia. 
181 Baltimore Street, Baltimore. 











HANDSOMER, AND MORE ELASTIC SEAM than any other Machine. 








AND 


Gervitories, 


GIVING 
UNIVERSAL 


SATISFACTION. 


PILL ILI ID 


THEese Macuines sew from two spools ; the thread requires no re-winding; and they make a STRONGER, 


They perform their work 


with a rapidity never before equalled, are almost noiseless in their operation, and 


are FAVORITES in every family where they have been introduced. 


ts considered the most useful article in the house, next to 
the cradle, and no less indispensable than that.” 

“ Zion’s Herald,” Nov. 16th, 1859, says : — 

“We would recommend to families and to those about 
to organize a homestead, to be sure and have a Family 


Bible, and also one of Grover & Baker's SEWING 
MACHINES.” 





yar 


GROVER & BAKER SEWING MACHINE CoO., 


58 West Fourth Street, Cincinnati. 
115 Lake Street, Chicago. 
124 North Fourth Street, St. Louis. 

91 Montgomery Street, San Francisco. 
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PRIZE PROBLEMS FOR STUDENTS. 


I. ABCD is a square, AC its diagonal, bisect AD in £, join 
BE cutting AC in F; then will 


AAEF__ACEF__AABE__ABOF 


oe a ee a ay 





a—b = b—e _ e—a _ a+b+e_ 
IL if aytbe bz+tex cy+taz  ax+by+ecz 
. 1 
these fractions = ae ak 
Ill. If d be the perpendicular, dropped from the angle C on 


the opposite side of a triangle, show that sin C = = . Deduce the 


; then each of 


formula 
sin(A-+ B)=sin A cos B-+- cos A sin B. 

IV. An hyperbola, having its asymptotes parallel to the axes of 
co-ordinates, may be made to pass through the angular points of the 
quadrilateral formed by the four lines whose equations are 

(@l) yt x+6a=0, (3) y+ 6x+ a=0, 
(2) y+2r2+3a=—0, (4) y¥+32+2a=—0. 

V. Three lines, z, y, 2, are drawn from the angular points of a tri- 
angle to a point within it. Show that when z*-+ y*-+ 2" is a mini- 
mum we have 





sin (x,y) __ sin (x, 2) ___ sin (y, 2) 
gr a ms — gr b) 
in which (z, y) denotes the angle between z and y. 
Solutions of these problems must be received by March 1, 1861. 
VOL. II. 13 
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NOTES AND QUERIES. 


1. To express the sines and cosines of the sum and difference of two angles 
in terms of the sines and cosines of the angles themselves. 

Let O be the origin of rectangular co-ordinates, and the pole of 
polar co-ordinates, the axis of x being the polar axis; then the square 
of the distance between two points expressed in polar co-ordinates 
(7, p), (7’, g’), and in rectangular co-ordinates (2, y), (z’,y/), is 


(1) 7? +- 72 — 2r 1’ cos (p — g’) = (x— a’ P+ (y— yf 
But these two systems of co-ordinates are connected by the equations 


Pert yy, “=P COS @q, y =r sing, 
9 a gf 4. 9/*, a’ = r' cos gy’, y¥Y=r sing, 


and therefore (1) reduces to 
(2) cos(p —g’) == 5 os g = cos cos g’ + sing sin g’. 


If we change the sign of g’, then sin gq’, or »/’, will change its 
sign ; therefore 


(3) cos (p + g’) == 5! t= cos p cos gy — sing sin g’. 


From (1) we get 
rr cos(p—q’)=2a+yy; 
oP — 7 cos! (p— gp’) = Pr? — (aa +yy'/, 
*. Pr? sin? (p—g’) = av y?®— aa yy +27, 
rr sin(p—g’) = ry —y@, 


/ 


— P . ’ 
a” Daas sin pm COS@ — cOsSPsin |, 


. zx! ° ° 
and ' -> = sin 9 cos gy’ + cos @ sin gy’. 


2. In a spherical triangle, to express the cosine of an angle in terms of 
sines and cosines of the sides, 





—= 


Let A BC be any spherical triangle, 0 the centre of the sphere, 
being the origin of co-ordinates, and OC the axis of z; let r denote 
the radius of the sphere, and (2, y,z), (2’, 7’, 2) the co-ordinates of 
A and B respectively ; then the square of the chord A B gives 


(1) rF+r—27% cos AO B= (x—a P+ (y—y P+ (e—2 YP. 


But these two systems of co-ordinates are connected by the equa- 
tions 
Patty +e, PaL4SP +2, 
“=r sin 6 cosq, az =rsin@ cosq’, 
. . , ° - 2 / 
y=rsiné6 sing, y¥ =rsné@ sing, 
z=r cos8@, 2 =rcos@; 


and (1) reduces to 


x 2’ 3 z 2 
cos AOB=-. — +224". oe 
= sin 6 sin cos@ cosg’ + sin@ sin & sing sing’ +-cos6 cos6’ 
= sin 6 sin @’(cos g cos g’ + sin g sin g’) -+- cos 8 cos 
= sin 6 sin 6’ cos (g@ — g’)-+ cos 6 cos @ ; 
or cose=sina sind cos (+ cosa cos b. 


The method of proof used in these notes is perfectly general, since 
all the equations used are universally true. 

3. Note on Narter’s Rules of Circular Parts. — The formulas for -” 
solution of right-angled spherical triangles 
are very easily deduced, as follows: Let . vai mt \ 
the triangle ABC be right angled at C, 


MN 
~~ / if 
and O be the centre of the sphere. Take N ya 


any point, P, in A 0; draw P/M perpendic- Yl 
ular to OC, MN perpendicular to 0 B, and join VP. Since the 
planes AOC and BOC are perpendicular to each other, 


. PN?’=PM’*+ MN*=0P*—0M?+0M*—O0N*=0P°—ON?; 





— 100 — 


therefore P NV O is a right angle. Hence 


ON ON OM. 
(1) Gp—om: op? 1 & cose = cosa cos bd. 


PM PM PN . , ‘ , “ , ‘ 
(2) OP PN’ OP? Le.snd’B—sinBsine, sina=sinA sine. 


MN MN PN . 
(3) ON — PW’ ON? le. tana=cosBtane, tand—cosA tane. 


(4) 7 — il ie. tand—tanPBsina, tana=— tan A sin d. 
The last equations in (2), (3), (4), follow by a simple interchange 
of letters. 
From the product of the second and third equations of (4) we get 


tan a tan b 1 1 
sina sinb~  cosacosb cose by (1). 


tan A tan B = 


(5) .. cose = cot A cot B. 


Multiply crosswise the third equation of (2) and the second of (3); 


we obtain 
sin a cos B tanec = tana sin A sine. 


+, ne MP sax SBOP cin A cnn by (1). 


COs @ 


(6) ... cos B = sin A cos 4, cos A = sin B cosa. 


Out of the five quantities a, b,c, A, B, only ten combinations 
of three can be formed ; and, therefore, the ten equations just 
found solve all the cases of right-angled spherical triangles. Any 
two of the five quantities being given, and a third required, some 
one of these ten equations will give the required quantity in terms 
of the given ones. 

These ten equations are comprised in the six following correspond- 
ing theorems, since four of them apply twice to the same triangle. 


(1) cos hyp = product of cosines of sides. 
(5) cos hyp = products of cotangents of angles. 





— 101 — 


(2) sin side = sine of opposite angle X sin hyp. 

(3) tan side = tan hyp X cos included angle. 

(4) tan side = tan opposite angle X sine of other side. 
(6) cos angle = cos opposite side X sine of other angle. 


These six formulas may be condensed into two rules, known as 
Napier’s Rules of Circular Parts, which were first published by him 
in a work entitled Mirifici Logarithmorum Canoms Descriptio. Edin- 
burgh, 1614. 


Omitting the right angle, the circular =s 
parts are the two sides, including the right 
angle, and the complements of the hypoth- / 7 
6 | 
. / 


<4 
enuse and the two other angles; thus, a, , 

5—A, 5—% 5—8, are the five circular ins 
parts, and selecting any one of the five as 
the middle part, two of the remaining four Nelsen 

are adjacent, and the other two opposite to the middle part. Then 
Napier’s two rules are 


sine of middle part = product of tangents of adjacent parts. 
sine of middle part = product of cosines of opposite parts. 


These rules are memorized for use by associating sine and middle, 
tangent and adjacent, cosine and opposite. 


The following table shows that these two rules involve the ten 
cases already found ; the middle part stands first, the adjacent parts 


next, and the opposite parts in the third member of the equations. 
sina = tané tan (¢ — B) == O68 (z—«) cos (z=—e), by Rules ; 
sina = tand cot B = sin A sine. Reduced. 
sin ) = tana tan (2 —4A) = cos ¢ — B) cos ¢ — e) , by Rules ; 


sin 6 = tanacot A = sin B sine. Reduced. 
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sin (¢—4)= tan b tan( — c) = cos a cos (72) ; by Rules ; 


cos A = tan d cot ec = cosa sin B. Reduced. 
sin ¢ —¢) = tan (: —A) tan (: —B) = cos a cos J, by Rules ; 
cose =cot A cot B = cosa cos b. Reduced. 


sin(7—B) = tan a tan (—c) = cosb cos (: a A) , by Rules ; 


cos B = tan a cote = cosd sin A. Reduced. 


Besides this method of proving these rules, Naprer has indicated 
another, on pp. 32-35 of the work already referred to, which is as 
follows : — 

Let A B C be a spherical triangle right-angled at C. With A and 
B as poles describe great circles, and produce all the sides of ABC 

to meet them. The five triangles 
ABC, ADE, EHF, FGK, KLB 
are all right angled, and we propose 
to show that they all have the same 
circular parts. Let us first consider 
ABC and ADE. Denote the ele- 
ments of A BC, as usual, by a, 3, ¢, A, 
B; then, in the triangle AD £, the 
angle HAD=A; the side AD is 
the complement of AB, and equals > —c; the side DE equals 


> 
plement of ABC=B; the angle DZA equals > a, because 


B, because it measures the angle LBD, which is the com- 


it is the complement of the angle BHC, which is measured by 
BC=a; the side FA is the complement of AC, and equals 7 b. 
The elements of A D £ are therefore _ Se ee ee 


2 ‘7s -"s 


. . 7 7 vi a . 
and its circular parts are =—c, = — B,}, a, _~ A, which are 


2 2 
those of ABC. 
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It can be shown in the same way that the triangles A“ D and 
E HF have the same circular parts, and so on. 

The following table exhibits in one view all the elements of these 
five allied triangles, beginning with the hypothenuse, and num- 
bering around to the right. 


ABC ADE EHF FGE KLB 
AB=¢ AE=3—b FE=B KF=A BK=3;—a 

. BAC=A DEA=>35—a HEF=c GKF=;—b LBK=B8B 
CA=}b DE=3;—B HF=3;—A GK=a LB=3;—e 
BO=«a AD= 3;—e EH=b FG=;—B KL=3;-—A 
. ABC=B EAD=A HEF=3;—a KFG=c LKB=;—6b 


The complements of the 3d, 4th, 5th, and 1st elements of any 
one of these triangles are the Ist, 2d, 3d, and 4th elements of the 
right-hand adjacent triangle, while their 2d and 5th elements are 
the same ; and by applying this law to the five triangles in succes- 
sion, we shall come back to the set of elements from which we 
started. 


If we apply theorems (1) and (5) to each of these five triangles, 
or either of the remaining four theorems twice to each one of 
them, or all the theorems to any one of them, we shall obtain the 
ten original equations. 


It follows, therefore, since the circular parts of these triangles 
are the same, that we obtain the same results by applying the 
two Rules of Circular Paris to each of the five circular parts of 
the same triangle, as by applying the theorems to the allied tri- 
angles, either all to one, or two to each of the five in succession. 

This method considers each rule, not as the statement of dis- 
similar properties of one triangle, but as the statement of similar 
properties of five allied triangles. These notes on Spherical Trigo- 
nometry are substantially from Topnunter’s excellent work on this 
subject. 
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REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. XII., Vol. II. 


Tue first Prize is awarded to Asner B. Evans, Madison Univ., N. Y. 
The second prize is not awarded. 


The third prize is awarded to Jonn M. Territt, Linneus, Mo. 


PrizE SOLUTION OF PRoBLEm I. 
By Miss H. S. Hazexrine, Worcester, Mass. 
If AB, CD be chords of a circle at right angles to each other, prove that the sum 
of the ares A C, BD is equal to half the circumference. 
Designate by # the point where the chords intersect each other, 
and draw the chord AC. In the right triangle A £ C, the sum of the 
acute angles is 90°; whence 


are BC + are DD = semi-circumference = arc AC + are BD, 


or 180° —(are A C +- are B D), according as £ falls outside or inside 
of the circle. 
Prize Souution OF Prosiem II. 
By Joun M. TeRrtLu, Linneus, Mo. 


Prove that the cube of any number and the number itself, being divided by 6, leave 
the same remainder. 


Take a=6b-+c¢. Then @& = 21684 108P e+ 1802+ &. 
In dividing this last expression by 6, if there be a remainder it 
must be found in the last tern), because all the other terms are 
multiples of 6. This remainder is found by trial to be equal to ¢ for 
all values of the latter less than 6, that is, for all possible values of ¢ ; 
that is, when ¢ is 1, 2, 3, 4, or 5, the remainders of ¢ divided by 6 
are 1, 2, 3, 4, 5. 

Seconp SOLurTIon. 


By Miss Mary A. Wiis, Nunda, N. Y. 


We know (Maru. Montuty, Vol. II, No. XI.) that 2*—~z is divis- 


ible by 6 when z is a wuole number. Therefore, since 2? =69-+r 
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and = 69+’, in which g, ¢’ are the quotients, and 1,7’ the re- 
mainders, the equation 


Y—x2z=6(9—7)+r—r 
must be divisible by 6; and therefore  — 7’ is divisible by 6, which 
cannot be the case, since r—?7’ <6. Therefore r—?r’ = 0, or 
r=r, as was to be proved. 


Prize SoLvutTion OF Prosiem III. 
By Asner B. Evans, Madison University, Hamilton, N. Y. 


It is required to divide a given right cone into two parts, having the ratio of m to n, 
by a plane making an angle of p degrees with the axis. 


Draw FG and DE parallel to the base BC and cutting the axis 
of the cone in H and J; draw AJL perpendicular to D G produced, 
and join H and L; then, if MN be the diameter, 
conjugate to DG in the elliptical section GM DN, 
MN will be equal to ¥(DE.FG). The part 
A DG, above the elliptical section is an oblique 
elliptical cone, and 
AL 


‘ .DG.MN = -- 3 AL.DGy(DE. FG) = its solidity. 





The solidity of the whole cone A BC is 


5 BO’ .AK; 
therefore, by the question, 


(1) m+n:m::BC?.AK:AL.DG.\(D”.FG@) 
The triangles DEG and AHL are similar; for, if a circle be de- 
scribed on AG as diameter, the points H and Z will be in the circum- 
ference,and AHL=>=AGL= DGE,and HLA=HGA= DEG; 
hence 
(2) DG.AL=DE.AH. 

VOL. III. 14 
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Combining equations (1) and (2) 


(3) m+-n:m::BC?.AK: DE.AHy(DE.F@). 
Let DE=22, FG=2y, BC= 26, AK= ab; then AJ=az, 
A H= ay; and (3) becomes 
m—+-n:m::4aB:4axryy(ry). °.sy9=F (<7) - 
Again, DP T= DGQ =p, and GQ = a(y—z) and DQ=z2z+y. 
‘, atanp(y—z)=a+y; and x= b( = y (e255). 


m+n atanp-+1 
—_ m. \t atanp+1 
y= (. -) V (Gao . 


No satisfactory solution for the cases in which the section is a 
parabola or hyperbola has been received. 


Problem IV. is pronounced to be wrong by several of the com- 
petitors. 


PrizE SOLUTION OF PROBLEM V. 
By Asner B. Evans, Madison University, Hamilton, N. Y. 


Describe an ellipse having its foci at any points on one of the asymptotes of an equi- 
lateral hyperbola. The ellipse will cut each branch of the hyperbola and its conjugate 
in two real or imaginary points. Prove that a chord joining one pair of these points 


will be perpendicular to one of the other similar chords. Prove it first for a circle and 
then for an ellipse. 


Take the asymptotes Az and Ay as axes; and let 2 %, %2Y2, TY) 
F ay, represent B, C, Z, G, the four points 
common to the hyperbola and the circle ; 
also let 6 and @, represent the angles which 
BC and GZ make with the axis of abscissas ; 
x then “@—” — tan 6, and “—*” = tan 6, 

x x, x 


2. 
- 


4 3 


The equation of the hyperbola is 


rye’; 





that of the circle is 

(2) a + (y—a? = r*. 

Combining (1) and (2), 

(3) y—2aP + (@—r)~+e=0. 

The roots of (3) are 7, Yo, Ys» Ys; hence, by the theory of equations, 
(4) AYr2Inys = &. 


The co-ordinates of B, C,Z, G must satisfy (1); this condition gives 
fred 


i Oe, and tan 6,—=——. 
Hn Y2 Ys Ys 


ct 


.*. tan 6 tan 6, = = 
1 Y2 Ys Ys 


b] 

because (4) exists. Hence sin @ sin 0, = cos @ cos 6,, 

or sin 6 sin 6, — cos 6 cos 0, = cos (6 + 6,) = 0. 
-. 6+ 6,= 90°. 


If E, D, J, H be four points common to the conjugate hyperbola 
and the circle, it is evident from considerations of symmetry that 
ED and IH, BC and ZG, make equal angles with the axis of z, 
whenever BC and D £ are at right angles respectively with H J and 
ZG. By substituting the equation of the ellipse for that of the 
circle in the above proof, it may similarly be shown that this prop- 
erty does not hold for the ellipse. 

No solution of the problem as amended (see Editorial Items for 
November number) has been received. 

Some of the competitors are requested to take more pains with 
their penmanship and the arrangement of their solutions. 


Simon Newcomes, 
W. P. G. Bart ett, 


TrRuMAN Henry SAFFORD. 
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EXPOSITION OF THE PROCESS OF MATHEMATICAL 
DEVELOPMENT. 


By JoHn PATERSON, A. M., Albany, N. Y. 


[Concluded from Page 61.] 

12. Tue synchronous and successive series of forces for the time 
yl, are therefore 1g", lyg”, lw’ go’, ly’qg’, ly*g®, and 19", 
2p”, dwg", 4w'g’, lytg®. Applying the successive forces to 
a succeeding interval 41, of time, and reasoning as above with 
yw1,, we get the following :— 


yl, hl.,. 


1.2 1.2.3 79 1.2.3.4 1.2.3.4.1 
bs h gi" h? gp" ‘ hi g! ht 


Lg =1g": + ’ 12 ) Ta8 ’ 1.2.3.4 “9 = 1g’. 


2.3 3. 9 -8.4. 
ly gq” —_ 2yq"”: = phe", a y h?g’, a y 1° — 4y hig. 


Ly? g! = 3y'g": “why, “hy yg? = by hg’. 
Ly? gy! =4yg!: 47 yh? = 4y*hg’. 
Ly*g® = 1 y*g°. 
Thus (y+ 4y2+ 6yP + 4yh?+ I) ow = (wth) @’ is 
the final result generated by the force 1” in the time (w-+ 4) 1,. 

13. So far the exposition has treated of free operations only, no 
restriction whatever being applied to the generating forces, and the 
result is the normal form of development. The transition to other 
forms, such as (w + h)+", (w + h)* , at’, et”, etc., etc., is effected 
by the introduction of a suitable condition in each case at the out- 
set of the process. 

14. Forces of the first order g’, originating from different sources, 
and entering into combination, produce effects or phenomena adapted 
to observation, the admeasurement of some simple forms of which 
may be the subject of a future article; and the present one will 
conclude with an application of the preceding principles to the 
demonstration of a result hitherto obtained by a different method. 
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Let n = 2: then the force 1g” is an independent primitive gen- 
erator of the first order and second degree, agreeing in character 
with a constant force as usually denominated, such as is the force of 
gravity at the surface of the earth. This force 1p”, entering into 
combination with a reacting force of ‘the same order and degree, 
which, in the case of the terrestrial force mentioned, exists in the 
form of a heavy body, for which 1, may be written as denoting a 
unit of mass, will generate force of the second order and _ first 
degree g’, in a first interval of time y’1,, in such amount that, 
with its ultimate value remaining constant, g’ will produce m times 
the effect in the equal subsequent interval yw” 1, of time, that was 
generated by it in the time yw’ 1, of its own genesis: this force of 
the first degree g’, in this case, is the velocity (the unit mark of 
which may be 1,) accruing to the body acted upon by the force 
of gravity; and the effect of this velocity is the distance described 
by the falling body, the unit,mark of which may be 1,, and which 
here takes the place of the force zero g’. 

The constant force 1g” generates velocity uniformly, the ulti- 
mate value of which is m1, at the expiration of the time y’1,: 
it is therefore ~.1, at the expiration of the time }'.y' 1,, with 


2 2 


which value it would carry the body 1, the distance * 


> yl, in 
the time wy” 1,, and consequently does carry it the distance 
7 wl, in the time }".y'l,, and the mth part of this distance in 
time }'.y’1,; which again is the distance 1, will be carried by the 
increment of velocity generated by 1g” in the second half-interval 


of time }".y’l,. This brings the expression (3 as 1) y* 1,; 


which, when y= 1, gives the equation ( + 1 +. t) ion il, 
because the effect is to be units in the first unit of time, and the 


effect is a measure of its cause for that time. The equation gives 


m = 2, and we construct the dynamical triangle : — 





_ wth. JA Bes 


» Sad fe P 
1g’; Al z35 


1 i 


2y.1,; => p ,. 


1 y’.1,. 

The total is (1 y?+ 2wh+ 1/7?) 1,= (w+Ah/) 1, the square 
of the time. 

But when the unit of time 1, = 1 second, and the unit of distance 
1, = 1 inch, observation shows that the distance described by any 
body under tlie influence of gravity in the first unit of time is 
approximately 193 inches: then the coefficient of gravity will not 
be units, but 193, when the unit of time is one second, and the unit 
of distance is one inch; and the result becomes (1 y* + 2 wh -+ 7’) 
193 inches in the time (w + A) I’. 

15. The preceding paragraphs have shown the genesis of a series 
of forces or powers 2y g"", 3 y’g"*, 4y*g*,...(n—1) wg’, 
ny" g’, 1 w" °, by the primitive power 1 g", in the time y 1. 
The number x is integral and indefinite, and consequently the series 
may be prolonged ad diitum to the right, or in the positive direction; 
thus placing 1 w"°, the zero of force or power, the final phenomenal 
result, at any required distance below the primitive independent 
1g". The numerical coefficients, the exponents of the time y, and 
the indices of the powers g, all traverse the series by unit steps. 
Setting aside the efficient symbol g, transition from any term to the 
next lower one is made by adding unity both to the numerical 
factor and to the exponent of the literal factor of the coefficient of 
the term selected ; or indeed any term whatever is reached at once 
by adding or subtracting the number appropriate to the interval 
of transition. 

16. Proceeding from right to left in the series (A), and subtracting 


any convenient number (say 7) from the coefficient and exponent 
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of the several terms, there arises the series (B), in which terms may 
be continued in both directions. 
(A) Oy, ly’, 2y!, 3y%, 4y%, Sy', Cy’, Zy*, Sy’, 9y*, 10y%, 11y™, 12y", 13y", &e. 
(B) &c. —6y~",—5y,—4y, —3y, —2y—, —1y-8, Oy-}, Ly®, 2y', By’, 4y*, 5y', Gy’, &e. 
(C) &e. 1y-, Ly, ly, ly, Ly, ly, Ly, 1y®, 1y', ly’, 1y%, ly’, 1y%, &e. 
The series (B) is merely the series (A) prolonged also in the 
negative direction, and is therefore the general form of the series 
expressed in successive measures, to the terms of which correspond 
the synchronous measures expressed in the series(C). The coefficient 
0 shows that 1g” is not generated, but must be assumed; and 
indeed 1g” is the unique primitive independent power, or constant 
generating force in mathesis, all beyond zero in (B) proceeding by 
indefinite regression towards negative infinity. The term 0 y~, 
which has 1 yw @® for the measure of its synchronous value, marks 
and masks the transition from positive to negative coefficients ; for 
when y= 1, the coefficient of the term } w° expresses the ratio 
of two equals, while 0. + g” indicates equality and opposition in the 


directions of the two forces which respectively generate the numer- 


ator and denominator. This transition from positivity to negativity, 
and vice versa, is effected by passing from linear through angular 
magnitude, to the opposite direction in space, by means of the 
revolving radius unity or 1,, and comprises the region of logarithms 
and exponentials, circulars and elliptics, and many definite inte- 
grals, etc. 

For the time y1,—1.1,, the following diagram exhibits the 
measures of the coefficient in (B):— 


\ 


~ 
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17. That the relations of the terms of (B) are not changed by 
transition through the critical value, or point of discontinuity, 0, 
is shown by forming proportions between any two pairs of terms, 
as thus : — 


Syt:llw®:: 3y? :9y*, 14y” 14 yw”; 
—2y*: 4y>::—4y?:2y, Ow?= Ow"; 


—2y*: 4y®:: 3y :9y, Ty = Ty’; 


where the identical equations are deduced by adding together 
respectively the coefficients and the exponents of the means and 
of the extremes. From this it is inferred that under like operations, 
results deduced respectively from terms on the left and on the right 
of the zero in (B) are equally true. 

18. The power zero p° may be placed anywhere in the series (B), 
and then its coefficient must always be replaced by the corre- 
sponding term in (C). If g° be placed to the right of the term 
0 yw, the example always has an independent primitive 19"; for 


instance, the coefficient 3 wy? corresponds to 1 yw’ g° as phenomenal 
result, and to 1m” as independent primitive (which is a case fur- 
nished by nature in the constant force of gravitation). If 2 wy g° 
were selected, it corresponds to 1 y @°; that is, there is no force 
2wq@ generated, but the result of the genesis is yg° = yw 1, 1, 
being the linear unit, or measure of the effect of a unit 1, of con- 


stant velocity in the unit of time 1,, the independent primitive of 
which is 1 gm = 1, = a power of the first order. If lwy’g® be 
selected, then 1 g°=— 1, is not generated, but is an assumed unit 
of magnitude. 

By these steps, it is seen that the most convenient method of 
counting will be to place g° in (C), and, passing diagonally one term 
to the left in (B), proceed to the primitive 1g”. Thus 1 y’@® re- 
calls the generators 2yg’ and 1g”; lw@’® recalls 1g’; but while 





— 113 — 


1y® g°=1 9° may be assumed, it has also some kind of power 
Ow @ for its generator; and as 0 is a measure of the ratio of 
equality, or a logarithm which expresses the number of times that 
one quantity is greater than another, its interpretation will appear 


in another place: 0 yt = = = d.log yw. 


The term 1 yg® calls up the series 


—ly“¢, —2y~¢", —3y"¢",.. 
ad infinitum ; and any term further to the left will evoke a similar 
series of negative coefficients and exponents, with efficients ascend- 
ing indefinitely upwards from units in order, always commencing in 
(B) with g’ one step to the left of the term g° selected in (C). 
19. The scheme for the development of the function (w+ /)" is 
as follows : — 


wil, : h 1,. 





er oo 1.2-5-438 n—3 


2.3.4. 
> 7.2.3 ot = 


1g"; * 2.3. ; 

, we Pe — _ 
9 y g; 7 is 7 S wh yg,” 1. ‘why, Ts P y he q’ — &e. 
By'g"; 7 whg, 3. me wit g", &e. 


dytgr*; "whe", &e. 
Swi”; Ke. 
&e. 

On reaching the power gy” "= g’, all the terms of the lower 
diagonal series (the hypothenuse of the arithmetical triangle) are 
to be divided by the last factor of the numerators to get the final 
result. 


Let n= 4: the triangle becomes 
VOL. Il. 15 





y 1,. hl,. 





Les hem, Sie ates Stag My? = Lig 

2y 9s. yhe, ewes “Tae vl g’ =4ylig’. 

Sytg"s *tythg, Sp wg’ = by lig’. 

4y'g'; tt yhg=4y hg’. 

ly'g’. 
Which is (y*+ 4y®4+ 6y???+4yph?+2) op =(wth) 

During the past time y 1,, the independent primitive 1g” of the 
fourth order has generated the final result 1 w* p°, or has caused the 
unit of mass 1, to describe the distance 1 w*1, (or has generated 
the distance 1 y*1,); and has also generated the forces or powers 
4y*g’, 3y’”, and 2w@”, respectively of the first, second, and 
third orders, which become constant generators at the expiration 
of the time y1,. The power 4y’g’ is a constant velocity 4y*1,, 
which will of itself generate the distance 4 y’/ 1, in the future time 
h1,: it is the only velocity in existence in the system at the com- 
mencement of the time A41,, and is the differential coefficient of 
y*, which gives the motion in the tangent of the angle that the 
curve makes with the axis of abscissa at the point y, rectangular 
co-ordinates understood. The power 3y’g” is a constant force 
which generates velocity uniformly ; and as it has itself generated 
the velocity 4y*1, during its growth, it now adds the distance 
6 y*?/? 1, to the foregoing terms, by means of the velocity 12 y’h 1, 
which it generates in the time 41,. The power 2 yg” is a constant 
force of the third order, which generates force of the second order 
uniformly, which generates velocity increasingly during the time 
h1,, and adds the distance 4 wy 1, to the foregoing terms. And 
lastly the primitive power 1” itself generates the distance /* 1, 


in the time /1,, just as the distance y* 1, was its final result in the 
time w 1,. 
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20. Positive development begins at unity, proceeds towards posi- 
tive infinity, and can be arrested at any term. Conversely, negative 
development begins at negative infinity, but may be taken up at 
any term, and concludes at unity. A closing portion of the scheme 
follows : — 


y 1,. 





&e. 


—Ty 


-—7 hes Q’- 


—6! 6! , ! 
aes = "s =Sret oo ae # 


—65!1 
. se y 


6 he @’. 


—4! —4! 
ray * gp", 3 yp he @ ‘5 


cae = —3! — 3! 
—3 yg"; ( ah they — ph? /, ee a yt @ 


== 9"; I 1) y h g’ CAC 1) y h? Q’- 


’ 


—2y 


—ly*g’'; 


+ ly "gs 


—1)1 “ 
D1 vag ge, 


in which the sign 2!, or S. !, as usual denotes the continued 
product 1.2....”; 4.2.. pa (— 4) (—#).. ( =?) 
The first range line 
1 1 1 1 Los 
ae. a 1 38 2 eB A. = ep. * Bia 
(ht PG et Se — SP 4+ SS) 9 


is the antiniens of (w-+-)” carried through eight terms. But 
here, as in the case of positive development, the power zero g° may 
be placed on any term of the first perpendicular line ; where the 
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corresponding diagonal line, being divided throughout by the numer- 
ical factor common to every term, will express the development of 
(yw-+h) to the index of y in the first term. For example, place 
g° upon the fourth term from the last, and there appears : — 


y 1,. hl,. 











&e. &e. &e. &e. 
71 
7 


—7! —i7! —7! —7!1 
is F —8 oo on 
Tye eke Taree Mos ergy he maa Me’. 


—6! 6! —6!1 


—6by"g"’; =4)" 29" aie y~" h? q’, =sraiv Pe: 


—5yty; & — Dy hg, “on A" yi 
—4)1 .. , 
—Ay*q’'; co y~h@’. 


+1ly*g’. 


Total (,—444105—205 + 354) y° = (yp +h) 9” to five 


terms. 

21. To pass from integral to fractional development, observe, that 
retaining the unit interval 1, between the several powers at the 
expiration of the first unit of time 1,, they may be placed at frac- 
tional distances from the origin O or 0, as in Fig. 2. Subtract any 








fractional number %, say §, from the coefficients and exponents of 
the terms of the successive integral series (B), and there arises the 
successive fractional series (D), to which corresponds the synchro- 
nous series (EK): — 
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(B) &e. —dy, —3y, —2y, —1y, Oy, Ly”, 2y', 3y*, 4y%, 5y', Gy, se. 

(D) &e.—'yy ¥,—-yy*, By? gy 4 gy 4 ay 8 ay by TF ayh ad a4 aud, &e. 

(E) &. 1y73, 19%, 19%, 193, 195, 194, 195, 14, 194, 195, 19%, &e. 
1°. Place the zero of power at the term ly’, and get the triangle: 


y 1,. 
&e. &e. 





5! -5! -$14. 1.1.8.5 ht 
diene -t Iv. =—_ os 1 mt - oi _ = —@° 
sy + rh hg > 9! Betisas 4! 1.2.3.4 G9: 


-2! ! -3!4.1 1.1.8 8 
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Which is the development of + y(y-+) to five terms. 
2°. Place the power zero at the term 1 w~, and get 


y 1,. Ra, 





&e. &e. &e. &e. 
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Which is the development of — y(w-+-h) to five terms. 
The development of (w+ 4)! is found as follows : — 
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Thus positive fractional development is not arrested, but passes over 
zero by revolution. 

22. When h is negative, the future time /1,, after the expiration 
of the time y1,, is changed for past time —A1,, the results of 
which are to be subtracted from those of the full time y1,. The 
factors of the numerators, even when under the negative sign, 
always tend in the positive direction; those of the denominators 
also advance for time future to w1,; consequently they will reverse 
‘ their direction for time that is past when w1, has expired. Then for 
the development of (w— 4)‘, the form will be 


Al,. 
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And for (w—)~, the form will be 


»1,. h,. 


&e. &e. &e. &e. 
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When the exponent of yw is negative, uniform semicircular rota- 
tion commences with the beginning of the time w1,; when the 


coefficient of f is negative, an equal rotation begins with the 
time /1,. 





NOTES ON PROBABILITIES. 


By Stmon Newcoms, Cambridge, Mass. 


Tue problem with which the article on probabilities, in the Math- 
ematical Monthly for May, 1860, was closed, belongs to a class which 
has been much discussed. We shall here repeat it, and then show a 
variation in it which leads to a result, which, at first sight, seems 
paradoxical. 

An urn contains 100 balls, 1 of which is black, and 99 white ; an 
individual, who falsifies one time in ten, draws a ball, and asserts that 
it is black. What is the probability that he tells the truth? We 
have found that it is 4. 

But suppose that the balls are numbered from 1 to 100, and that 
he asserts that the ball No. 79 is drawn. What is the probability 
that he tells the truth ? 
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The solution is exhibited in tabular form, as follows. The first 
column contains the separate hypotheses which it is possible to make, 
column p gives the a priori probabilities of these hypotheses, and col- 
umn q the probability of the observed event on the several hypoth- 
eses, as explained in the number of the Mathematical Monthly above 
referred to. 


Cc 


No. 79 drawn 


Some other No. drawn, 


q 
_9 
10 


= 
990 

Whence the probability that No. 79 was drawn, or that the truth 
is told, is, by §24, = _ = 


Too + Tove anal 

The value of g, on the second hypothesis, is obtained as follows : — 
Suppose that some other number than 79 is drawn. Then, if he is 
going to falsify, he has the 99 numbers which were not drawn, to 
choose from. Since there is supposed to be no reason why he should 
say 79 rather than any number, the probability that he will select 
this number from the 99 not drawn is 5. But the probability that 
he will falsify in the first place is ;;. Whence the probability of 
saying 79 falsely is 545. 

Now the apparent paradox is, that the probability that he has 
told the truth is so vastly different when he says that a single black 
ball has been drawn from 100, from what it is when he says that the 
single number 79 has been so drawn, being ;}, in the first case, and 
# in the second. Several forms of explanation may be given, and 
the reader can select that which seems to him most clear. 

1. The difference of the results proceeds from the circumstance 
that he is supposed to have but two colors to choose from if he 
falsifies, viz. white and black, while he has 100 numbers. Since a 
white ball is drawn 99 times out of a hundred, and since he falsifies 


about one time in ten, he will have said black about 11 times in 





— 121 — 


every hundred, ten times falsely, and once truly. Whence I con- 
clude that when he says black he does not tell the truth, for if I 
believed him to tell the truth every time, I should have to believe 
that an éxcessively improbable number of black balls had been 
drawn ; instead of which I knew beforehand that he would make 
some ten or twelve false statements respecting the drawing of the 
black ball. But if 100 numbered balls have been drawn, his ten 
falsifications are supposed to have been divided amongst the 100 
numbers I know not how, whence the chance that any one number 
was called falsely is only 7s. 


If, however, I found that some one number, such as 79, had been 
called 10 or 12 times, I should conclude that the witness was dis- 
posed to falsify by saying 79, and thus I would not believe him, and 
the second case would be reduced to the first. Again, if there were 
a hundred colors from which he might choose, I would believe him 


when he said black, because I should conclude that if he were going 


to falsify, he would probably select some of the other 99 colors, and 
thus the first case of the problem would become identical with the 
second. 

The following is an interesting problem, and might be useful. <A 
bag contains an unknown number of tickets, numbered from one 
upwards. A person draws a ticket, notes the number, and replaces 
it; then repeats the operation till he has drawn s times. What 
judgment can he form as to the number of tickets in the bag? 

Let p, represent the a priori probability that the bag contains just 
n tickets, and no more. Let 7 be the largest number drawn in the 
s drawings. The number of tickets, then, cannot be less than 7. 
We need not know any of the drawn numbers except the largest, 
because after we know this, every combination of smaller numbers 
will be equally probable on every admissible hypothesis, and will 


. therefore be of no assistance in judging of these hypotheses. We 
VOL. IIL. 16 
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may then be supposed to know that s tickets have been drawn, and 
that the largest number observed is 7. Now let us make our hypoth- 
eses. Suppose that the bag contains just 7 tickets. The probability 


° : - t—l1 
that No.7 would not be drawn on any one drawing is ——. Hence 


the probability that it would not be drawn at all is —- ; hence 


the probability that it would be drawn on one or more trials is 
—(i—1 
: —_ 4 Again, if we suppose the bag to contain 7-+-A/ tickets, 


the puitabilies that 7 would be the largest number drawn would be 
equal to the product of the probability that none of the 4 numbers 
above 7 would be drawn into the probability that 7 would be drawn 
if none of the h were drawn. The first of these probabilities is 
a < iy whence the probability that ¢ would be the largest num- 
ber is aoe We can now arrange the quantities as before. 
We put for brevity “*—(i— ly =A 
c P q Pq 
i balls Di . SP: 


“3 


v 


; A i+1 
(¢+1) balls Pin -+1): (i t 1)’ 


(i+ 2) balls Pi+2 “13; 3} 


&e. &e. 


Put P,, for the final probability that the baa contains just 2 tickets, 
and we have, by the general formula, 


. a Pi+n __ Pits 
(1) Pin = ~ JA 7" 
A Pis tC a +h)’. 
(¢ +h)’ } 7 Pit ((+1) + &e. 
putting, for brevity, 


Ps Pi+1 __ Pits 
f= oT Gty Tey 


By taking the sum of a sufficient number of the values of P;,, 


from 4=0 upwards to make 3, we should find that number which 
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it was an even chance whether the balls would fall short of, or 
exceed. In getting the value of 2, the series extends to all the 
numbers which it is possible that the bag should contain. 

As a particular case, suppose that all numbers up to a certain 
limit are, before the drawing, equally probable. The values of p, 
will then be all equal; and by putting 


1 1 1 

S= et opy t oy Tt 
for all possible values, we shall have 

1 1 1 
2 = eS ———————— 
(2) P= GF Pin = 3g? Pin = FGETS 

We see from these expressions that the highest number drawn is 

the most probable of any single number, so that if we were required 
to guess the exact number contained in the bag, we ought to guess 
this one. But if ¢ and / are not very small, several numbers above 
? will each be almost as probable as 7 itself, and the guess would 
therefore probably be wrong. But it would be more satisfactory to 
find the probability that the number is contained between given 
limits. Thus, the probability that it does not exceed i+ -/ is, by 
summing the separate probabilities, 





1(1 1 1 1 
(3) Sle tay tay tt t+ ae 


As a numerical example, suppose that all numbers are equally 
before drawing, and that upon drawing four times, the highest 
number drawn is 10. Then we have i= 10, s=4, h=o. 


Also =S= 2,5 — * _ © 1 — 0,000386650, 
1 12 


1 1 200 ae : r«¢ 
= = 0.0001 = sas Gay = 0.0000683, — 00000482. 


1 
2)" 


The sum of the first two numbers is rather more than }S, and 





~~ 


the sum of the first three rather greater. It is therefore rather less 
than an even chance that the bag contains 11 tickets, or less, but 
rather more than an even chance that it does not contain more than 
12. If we make k= 10 in (3), the resulting value of the probability 
is 3481. We might therefore wager more than 8 against 1 that the 
bag did not contain more than 20 balls. 

As another numerical example, suppose that I read in a paper the 
addresses of ten persons, all at the same post-office, but having dif 
ferent boxes, of which the numbers are given. The highest number 
was 200. What is the probable number of boxes which the office 
contains, supposing that one box is as likely to be let to any person 
as another ? 


To solve this, we observe that the sum of the series 


: 1 1 1 
Lt oetget+-+ Goip 


. n” 1 1 10 132 
- 93555 92° 22° 12a" + aq 3 — e. 


The sum from z to infinity is, therefore, 


1 1 1 1 1 10 11 

2» + epi + Epo t= 99 te Tiga — ga8 t &e. 
and by taking the difference of these values for different values of 
x, we can find the sum of the series between finite limits. Repre- 
senting by ¥,, the sum of the series between the limits ¢ and 7 
inclusive, we have 


So, == 22194, Sno, 215 = 11110, 


in units of the twenty-sixth place of decimals. There is, therefore, 
about an even chance that the post-office does not contain more than 
215 boxes. 

When ¢ is so large that we may neglect all terms after the first in 
the expressions for the sum of the series, we shall have 





an I~ 


oe a 1 uate 
—— (S— 1) qe) 


ie, aaa _— 
~~ (S—1) 2 (S—1) (¢’ —1)*5 


=z i, 
which, from equation (3), gives for the probability that the number 
required is contained between the limits 7 and 7 inclusive, 


vat 
P,g=1— @p 1)" 
If we wish to find the limits within which there is a given probability 
that the number is contained, we obtain from the last equation, 


oe ae 
‘= a=F 1. 





Mathemation Monthly Notices, 


A Treatise on Astronomy, Descriptive, Theoretical, and Physical, Designed for Schools, Acade- 
mies, and Private Students. By H. N. Rosrnson, A. M., Formerly Professor of Mathematics 
in the United States Navy; Author of a Treatise on Arithmetic, Algebra, Geometry, Trigonom- 
etry, Surveying, Calculus, Natural Philosophy, &c., &e. New York: Ivison & Phinney. 1858. . 

This treatise professes to give an exposition, not only of the operations of practical astronomy, 
but of the motions of the heavenly bodies as deduced from the law of gravitation. 

A few extracts from the work would be amply sufficient to enable the professional astrono- 
mer to judge of the author’s success in carrying out his plan, but as teachers and students gen- 
erally will wish to form such a judgment, we shall add such comments as the extracts suggest. 

On page 67 it is stated that, “ The shape of the earth, thus ascertained by actual measure- 
ment, is just what theory would give to a body of water equal to our globe, and revolving on 
an axis in 24 hours.” Unfortunately, the shape of our earth is very far indeed from being that 
which theory would give to a body of water “ equal to our globe, and revolving on an axis in 
24 hours,” as any one will find by putting into numbers the results given by any writer on the 
figure of a homogeneous revolving fluid mass in equilibrium ; e.g. Dz Ponté&couLant, Systeme 
du Monde, Vol. II. 

On page 79 and 80 the method given for computing the relation between the horizontal par- 
allax and semidiameter of the moon is entirely erroneous in theory, from the tangents of those 
quantities being used instead of the sines. Practically, the mistake is of slight moment. 

On page 89 we find the statement that the real velocity of the earth in the orbit “ varies in 
the inverse ratio as the radius vector; or it varies directly as the apparant diameter of the sun.” 
Here the author has forgotten that the earth does not always move in a direction at right an- 
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gles to that of the line drawn through the earth and the sun; and his statement is not true, 
unless the velocity is first multiplied by the cosine of this angle. 
The following explanation will strike the physicist as being both unique and original : — 


“ The inquiry is sometimes made why we do not have the warmest weather about the summer solstice, 
and the coldest weather about the time of the winter solstice. 

“This would be the case if the sun immediately ceased to give extra warmth, on arriving at the sum- 
mer solstice ; but if it could radiate extra heat to warm the earth three weeks before it came to the sol- 
stice, it would give the same extra heat three weeks after; and the northern portion of the earth must 
continue to increase in temperature as long as the sun continues to radiate more than its medium degree 
of heat over the surface, at any particular place. Conversely, the whole region of country continues to 
grow cold as long as the sun radiates less than its mean annual degree of heat over that region. The 
medium degree of heat, for the whole year, and for all places, of course, takes place when the sun is on 
the equator ; the average temperature, at the time of the two equinoxes. The medium degree of heat, 
for our northern summer, considering only two seasons in the year, takes place when the sun’s declina- 
tion is about 12 degrees north ; and the medium degree of heat, for winter, takes place when the sun’s 
declination is about 12 degrees south ; and if this be true, the heat of summer will begin to decrease 


about the 20th of August, and the cold of winter must essentially abate on or about the 16th of Febru- 
ary, in all northern latitudes.” —p. 100. 


We find some difficulty in making the different parts of this explanation seem consistent with 
each other ; but it can hardly be necessary to tell any intelligent teacher of Natural Philosophy 
that no part of the explanation has any reference to the real cause of the phenomenon. May 
we ask how the author’s theory would explain the fact that at the depth of twenty or thirty 
yards the temperature is highest in December and lowest in June? 

In showing how to compute the equation of time, the author does not state whether the true 
or mean longitude of the sun is to be used in calculating that part of the equation of time 
which proceeds from “ the variable inclination of the sun’s motion to the equator.” From the 
first explanation of the figure we should suppose he meant 5, in fig. 22, p. 103, to represent the 


position of the mean sun; but he after speaks of °° S as.representing the sun’s longitude, from 
which we might infer that he meant the true longitude to be used in finding the second cor- 
rection. 


On page 116 we find the statement that a planet appears stationary when moving nearly 
toward the earth, the author entirely forgetting that in the case supposed the planet would 
change its apparent position in consequence of the motion of the earth. 

From page 142: “It [Mercury] is rarely visible, owing to its small size and proximity to the 
sun, and it never appears larger to the naked eye than a star of the fifth magnitude.” Any one 
who has ever seen Mercury must know that it shines with nearly or quite the brilliancy of a star 
of the first magnitude; and it is frequently visible at its elongations, provided one takes the 
proper opportunity, and is not in too high a latitude. 

On page 190 directions are given for finding the radius of the earth from the horizontal par- 
allax of the moon, and the statement is made that by this means we can find the diameter of 
the earth to a greater degree of exactness than by any one actual measurement. The moon’s 
horizontal parallax cannot be determined by observation to within a second of are, that is, with- 
in about +A,,5 of its whole value. Its cube is therefore subjected to an uncertainty of ;355 of 
its whole value ; and since the formula on p. 191 virtually contains the cube of the parallax as 
a factor, the final result is uncertain to the zs), part of its whole amount from this cause 
alone; and the diameter of the earth thus found may therefore be in error by six or seven 
miles. Yet it is said that “this result is more to be relied on than any other.” We have 
said nothing about the uncertainty in the force of gravity, and the mass of the moon, both of 
which enter, or ought to enter, into the formula. 

In § 186, pages 209 and 210, we read : — 
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“ From the earliest ages the eccentricity of the orbit [of the earth] has been diminishing ; and this 
diminution will probably continue until it is annihilated altogether, and the orbit becomes a circle ; after 
which it will open out in another direction, again become eccentric, and increase in eccentricity to a cer- 
tain moderate amount, and then again decrease. 


“ The period for these vibrations, ‘ though calculable, has never been calculated further than to satisfy us 
that it is not to be reckoned by hundreds or even by thousands of years.’ It is a period so long that 
the history of astronomy, and of the whole human race, is but a point in comparison.” 

To this we reply, that it is a well-known fact that neither the eccentricity of the orbit of the 
earth, or of that of any of the planets, will continue to diminish till the orbit becomes circular ; 
and it is moreover a demonstrable fact that the orbits of none of the planets will ever become 
mathematically perfect circles. The statement in the second paragraph is made in the face 
of the fact that the periods, not exactly of “ these vibrations,” but of the actual vibrations, have 
been repeatedly computed and their reciprocals published by LAGRANGE, in the “ Berlin Me- 
moirs;” by JAcosI, in his “Mathematische Werke;” by PonrécouLant, in the third volume 
of his “ Théorie Analytique du Systéme du Monde ;” and by Leverrier, in the “Annales de 
l Observatoire,” Tom. II., and in the French “ Connaissance des Temps.” 

On the very first page of the chapter devoted to planetary perturbations our author states 
that, “The direct effect of any of these bodies [the planets] on the position of the sun is abso- 
lutely insensible.” : 

Now the actual fact is, that the effects of the attraction of the planets on the sun is always 
nearly as great as on each other, and sometimes so much greater that all the principal terms 
proceed from this cause. 


“Students in Astronomy very naturally infer that the attractions of Venus and Jupiter (when those 
planets are nearest to the earth) affect the longitude of the moon. Indeed, some have been so confident 
of this as to infer that some of the lunar equations were the results of such planetary attractions. But 
we assure them it is not so; none of the lunar equations refer to any other disturbing body than the 
sun. Yet all other bodies do disturb the lunar motion, but the amount of other disturbing forces is 
absolutely insensible, as we shall show by the following analysis : ” — 

The result arrived at is, that the moon’s longitude is not affected by either Venus or Jupiter 
by more than the “ very small fraction of a second ;” and the discussion, about an octavo page 
in length, closes with, “ Therefore the perturbations produced on the moon’s motion by the 
planets are not, and need not be, taken into account.” (Lunar Perturbations: A Fragment, 
pp. 351, 352.) 

Now the facts are, that some ten years ago the Astronomer Royal of England found from 
observation, and Pror. HANsEN from theory, that Venus produces an inequality of 20" or 
more in the longitude of the moon ; and in HANsEN’s Lunar Tables the sum of the terms depend- 
ing on Venus may amount to nearly 40”, and even a few terms depending upon Marsand Jupiter, 
though small, are retained. It will be seen, by any one who will take the trouble to examine 
Pror. Perrce’s Tables of the Moon, that the effect of Venus is not omitted in the Lunar 
Ephemeris, printed in the American Ephemeris and Nautical Almanac. The author supposes 
that the problem of perturbations is solved by simply computing the intensity of the force at 
any instant ; and we do not find even an intimation that this force is a function of the time, and 
that an integration is necessary to determine what change it may produce in the lapse of centu- 
ries. Indeed, the discussion shows only the first faint conceptions of the problem. But we 
must pass over, for want of space, numerous other and equally flagrant and unpardonable 
errors into which the author has fallen. That the author of a text-book on Astronomy should 
be so unacquainted with the modern history and present state of the science is most extraordi- 
nary ; and that he should misapprehend the character of its problems is hardly less so. We do 
not contend that the author of an elementary treatise should be a profound and original inves- 
tigator in the science of which he treats; but we do insist that he should be able to write with 
ordinary accuracy ; that he should have an accurate knowledge of the present state of the 
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science ; and that he should have a clear comprehension of the general principles upon which 
the science is based. We regret to say that our author has lamentably failed in all these neces- 
sary particulars. 

Introductory Course of Natural Philosophy, for the use of Schools and Academies. Edited 
from GANot’s Popular Physics, by Wriit1am G. Peck, A. M., Professor of Mathematics, 
Columbia College, New York. Published by A. S. Barnes & Burr, 51 and 53 John Street, New 
York. 1860. pp. 480. 308 Illustrations. 

During the past few years several excellent works on Physics have appeared in France. 
These works are marked by a good arrangement of the subjects treated, scientific accuracy, and 
clearness of statement combined with a large number of illustrations, which for beauty of design 
and execution have never been equalled. They are more particularly described by the term 
experimental, as distinguished from those in which the subjects are treated mathematically. On 
account of the acknowledged excellence of these works much use has been made of the matter 
and illustrations by authors preparing works on experimental Physics for the use of teachers 
and students in this country. Among the latest and best of them is one entitled Cours de 
Physique, purement experiméntale, a lusage des gens du monde, des aspirantes au brevet supérieur 
des éleves des ccoles normales, des institutions de demoiselles, et en général, des personnes étrangéres 
aux connaissances mathématiques, par A. GANOT, Professeur de Physique ; ouvrage orné de 308 
magnifiques vignettes dessinées par GAGNIET, gravées sur bois par QUARTELEY, DusarpDIN, 
LAMBERT, et en relief, sur cuivre, par E. Satte. We have given the title in full, to show 
that the author intended the work, not only for schools of certain grades, but for the use of 
everybody ; and on this account, and so far as possible to avoid the necessity of apparatus, every 
principle is fully illustrated with copper-plate engravings far surpassing in design and execution 
anything ever before introduced into a text-book. We have never seen a strictly popular work 
on Physics, or Natural Philosophy, at all to be compared with it, and we sincerely thank the 
Editor and Publishers of the American edition for making the work more accessible to teachers 
and students in this country. The editor has made judicious use of the original work, and 
without producing an exact translation, has preserved its symmetry and better adapted it to 
the educational wants of this country; and the Publishers by illustrating their edition with 
fac-simile copies of the original engravings, by special arrangement with the author, M. Ganor, 
will have the satisfaction of knowing by its use that their efforts are appreciated. We are glad 
to see that the applications of fluids, steam, &c., as motive powers have not been introduced. 
Such an extension would have made the work too large and expensive for general use, and 
would not be in harmony with the plan of simply developing and explaining elementary prin- 
ciples. We take great pleasure in recommending this work to the attention of teachers and 


pupils, as well as the general reader, as being in all respects by far the best ‘elementary one 
upon the subject which we have examined. 





Errata. — Vol. III., p. 11, 1. 7, for “where,” read “whose”; p.12, 1. 3, for “or,” read 


“and”; p. 14, 1.18, dele “even” after when; p. 16, last line, for se a"-1 z', read 


1 
“ —lLyt-” 7 
nari zh:” p. 17, 1. 10, for isa 


read ; 
~~ 16a? ° 
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VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
| American and English scholars. They are but a few from many which have 
| been received, testifying to the superiority of Worcester’s Quarto Dictionary. 
These testimonials are of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
which is endeavoring to hold the position of a rival. The scholars of America 
and of England, with scarcely an exception, have decided in favor of Worces- 
ter. Not a single scholar, equal in authority to any one mentioned below, 
can be cited as giving, after a comparison of the two works, the preference to 
Webster’s Dictionary, We give the testimony : — 
From ©, ©. Ferton, LL.D., President of Harvard College. 


Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, I felt assured 
that Worcester’s Quarto Dictionary would more nearly meet the public wants 
than any other hitherto published. 

My expectations have been more than fulfilled. I find it not only rich 
beyond example in its vocabulary, but carefully elaborate in all the details, 
and thoroughly trustworthy as a guide to the most correct and elegant usage 
of the language. 

From the Rey. Josera Boswortn, D.D., F.R.S., Professor of Anglo-Saxon, 
Oxford, England. 

It is the most complete and practical, the very best, as well as the cheapest 
English Dictionary that I know. 

From Georce P. Marsa, LL.D. 

The work of Dr. Worcester is unquestionably much superior to any other 
general dictionary of the language in every one of these particulars (orthogra- 
phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 
tinctness of definition). 

From Rev. W. WuewetL, D.D., Master of Trinity College, England, 

I have repeatedly consulted the Dictionary since it has been in my posses- 
sion, and have seen reason to think it more complete and exact than its 
predecessors. 

From CuaR_es Ricwarpson, LL.D., the oldest living English Lexicographer, 
England. 
T sincerely hope you may enjoy from your brethren, both in America and 


| England, that tribute of honor to which you have earned so undoubted a 
| title. 





From D. R. Goopwin, D.D., President of Trinity College, Hartford. 


Tt was but a short time since that I was led to commend another dictionary 
| as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time; but now it must be withdrawn in favor of yours. 1 con- 
sider your dictionary, in orthography, pronunciation, and definitions, as 
superior to any of its predecessors. 

From Rev. W. B. Spracue, D.D., of Albany, N. Y. 


My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit, is, that there is no 
other dictioniry in the language that compares with it for completeness, ac- 
curacy, comprehensiveness, and precision, and perhaps I ought to add, that 
I have arrived at this conclusion rather contrary to a preconceived opinion. 


| From Rev. Henry A. BoarpMan, D D., of Philadelphia. 


I particularly like it (the Dictionary), 1. Because of its very comprehensive 
| character; 2 Because it adheres to the settled orthography of our noble lan- 
| guage, — discarding those innovations which, however countenanced by cer- 
| tain publishing-houses, have never to any extent been accepted by the scholars 
| of our country. 
| From Louis Acassiz, LL.D. 


It is of great importance, when the nomenclature of science 1s gradually 
| creeping into common use, that an English lexicon should embrace as much 

of it as is consistent with the language we speak. I am truly surprised and 
| highly delighted to find you have succeeded far beyond my expectations in 
mking the proper selection, and combining with it a remarkable degree of 
1 curacy. More could hardly be given except in a scientific cyclopzdia. 

The following lines are quoted from Harper’s Magazine for September. 
| They serve to show very truthfully the comparative value of recent and old 
commendations : — 

“ Insustice. — Our attention has been called to a species of injustice of 
which publishers are sometimes guilty, in publishing commendations of 
school-books. without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known tha, the writers have subsequently commended other and later publi- 
catic in the same department. It will readily be seen that this is frequently 
not vuly an act of injustice to teachers who have had the courtesy to com- 
mend a book, but that it is also a fraud upon the public.” 


| SWAN, BREWER, & TILESTON, 
131 Washington Street, Boston. 





| first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 
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CROSBY, NICHOLS, LEE & CO. 
HAVE JUST 


THE WORKS OF 
In Four Volumes. 


PUBLISHED 
LAMB. 


Price, $ 5.00. 

This new edition of Lamb is reprinted from the latest London edition, 
edited by Talfourd, contains his Life, Letters, and Final Memorials, his 
Essays of Eiia, Kosamund Gray, with other Essays and Poems, being the 
beat and most complete edition issued. 

It is elegantly printed on paper slightly tinted, and is in every respect an 
edition worthy of the author 

‘This is the most convenient and elegant edition of Lamb’s Works which 
has been published, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.’ — North American Review. 


The Three Great Histories, —Hume, Gibbon, and Macaulay. 


Elegant Library Editions, beautifully printed on tinted paper, con- 
venient in size, and withal the best and neatest yet published. 


THE HISTORY OF ENGLAND, FROM THE INVASION or | 
JULIUS CESAR TO THE ABDICATION OF JAMES THE 
SECOND, 1688. By Davin Hume, Esq. A new Edition ; with 
the Author’s last Corrections and Improvements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. With a Portrait. Price, $7.50. 


Sir James Mackintosu says of Hume: “ His greatest work, and that which 
claims most attention, was his ‘ History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
comprehensive views of human affairs. .... . His narrative is flowing and 
various; in common events, short and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His gen- 
eral observations seem always to be required by his subject; the most pro- 
found ideas are clothed in a transparent simplicity.” 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Grppon, Esq. With Notes by 
the Rev. H. H. Mirman. A new edition. To which is added a | 
complete Index of the whole Work. In 6 volumes. 12mo. With | 
a Portrait. Price, $7.50, | 
Of the various editions of Gispon this of MiLman is uniformly acknowledged | 

to have no rival. 

Pror. Smytu, in his Lectures on Modern History, says: “ But the whole is 
notwithstanding, such an assemblage of merits, so various, so interesting, and 
so rare, that the Listory of the Decline and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.” 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 
JAMES II. By Tuomas Basincron Macavutay. In 4 volumes. 
12mo. Price, $5.00. 

“Tt is as fluent and as much colored as Livy ; as close and coherent as 
Thucydides ; with far more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected laconisms and sarcasms and 
epigrams of Tacitus. I do not know that I ever read anything so good as the 


CHARLES 


12mo. 


With a fine Portrait. 





thought, so suggestive of great yiews, and grand and memorable distinctions.” 
— Lorp JBrrReyY, 


CURIOSITIES OF LITERATURE. By Isaac Disraett. With 
a View of the Life and Writings of the Author, by his Son. In 4 
volumes. 12mo. Price, $5.00. 


‘It embraces a more copious selection of noteworthy facts in regard to 
books and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these facts are »resented.”” — North 
American Review, April, 1860, 


THE NORTH AMERICAN REVIEW. 
October, 1860, 


Contents. — Article I. Homer and his Heroines. II. Climatology. ITI. Life 
and Labors of Thomas Prince. IV. Edmund Waller. V. Lord Shaftesbury. 
VI. Second Volume of Palfrey’s “‘ History of New England.” VII. Quaran- 
tine and Hygiene. VIII. Kush’s Occasional Productions. IX. The English 
Language in America. X. The Origin of Species. XI. An “ Inglorious Mil- 
ton.”’ XII. Critical Notices. XIIL. New Publications. 

This Review has for nearly fifty years stood at the head of the literature of 
our country, and has numbered among its contributors most of our eminent 
literary men. The writings of Webster, Everett, Bancroft, and Prescott 
were first made known through this work ; and its pages are now filled by 
articles from our most prominent writers. 

The NortH AMERICAN Review is published quarterly, in numbers of nearly 
three hundred pages each, at five dollars a year. 


No. CLXXXIX. — For 

















CHILSON’S 
PATENT CONE FURNACE. 


PATENTED IN 
AMERICA, ENGLAND, AND FRANCE. 


Tue subscriber begs 
to call the attention 
of scientific gentlemen 
and others to his dis- 
covery of a principle 
for burning fuel, by 
which all the combus- 
tible properties of the 
smoke and gases elim- 
inated from the burn- 
ing fuel are thorough- 
ly consumed and their 
heat retained and | 
made available to the | 
fullest extent, so that | 
there shall be no waste | 
whatever. This im- | 
portant object is ac- | 
complished by the use | 
of a large cluster of 
cones or tapering ra- 
diators placed over a | 
broad, shallow, flar- 
ing fire-pot, and sur- 
mounted by a radiat- 
ing and exhaustive 
annular chamber, as 
represented in the cut. 
The cones being large 

si — at their base and small 
at the tops, causes the smoke and gases to be suspended directly over and 
near the fire. where they are thoroughly consumed, and their heat forced to 
impinge against and up the cones, thereby creating a powerful radiation 

This plan of furnace secures a fresh, healthful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat and coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed. 
































COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The mbdst important Improvements yet made in Ranges. 


Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Range, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
feet and substantial 
so that it commends 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 
Its great economy 
in the use of fuel, its 
quick and even baking 
ovens, its nice arrange- 
ment of flues, — with- 
out the usual vexa- 
tious complication of 
lumpers, — its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its nice ar- 
rangement for roasting meats in the ventilated ovens, &c., will be appreciated | 
by every housekeeper. Sizes in variety for dwellings, hotels. &¢., with or | 
without Water Backs for heating water for bathing, &c., Hot Closets, and [ot | 
Air Fixtures for heating additional rooms. 
Also, a fuil assortment of | 


Chilson’s Patent Trio Portable Furnaces, Trio Stoves, 
Parlor Stoves, Registers, Ventilators, &c., &c. | 








WAREROOMS 99 & 101 BLACKSTONE ST., BOSTON. | 
FOUNDERY AT MANSFIELD, MASS. | 


GARDNER CHILSON. 


Lhilosophical Mustruments 
SCHOOL APPARATUS, 


MANUFACTURED BY 


EK. §. RITCHIE, BOSTON, MASS. 


Few branches of study in our schools are of more practical im- 
portance than Natural Philosophy, and it is only by the use of 
proper apparatus that its principles can be adequately elucidated. 

Until a comparatively recent period, the attention bestowed upon 
this subject has been confined to a few of the elementary principles; 
of late years, however, the growing interest in physical science, as 
a branch of common education, has created a desire for more ample 
and varied means of experimental demonstration. 

It has been my earnest desire and effort to keep pace with the 
progress of natural science, and, as new principles have been discov- 
ered or developed, to devise and construct new instruments, to im- 
prove the old, and to add to my list many which heretofore could 
only be procured from Europe; and also that, in superior quality 
and finish, as well as in graceful form and proportions, whatever 
goes from my manufactory shall take rank with the best products 
of European make. 

So numerous and important are the changes that have conse- 
quently been made, that [ have published a new and enlarged 
Catalogue of 100 pages octavo, containing descriptions of over 


Twelve Hundred Pieces of Apparatus, 


and illustrated by over Three Hundred finely executed engrav- 
ings, and also many commendatory letters from the most distin- 


guished Physicists in the country. 
EK. S. RITCHIE. 





Philosophical Rooms, No. 313 Washington Street, Boston. 


0G Catalogues will be sent, prepaid, by mail to order, — please 
enclose 25 cents in stamps. 


PHOTOGRAPHING ON WOOD. 


BRICHER AND RUSSELL, 





Photographers, Designers, and Engravers 
ON WOOD. 
| 


129 Wasuincton Street, Boston. 


RICHER AND RUSSELL, by their new frocess of Photo- 


graphing on Wood, are now enabled to produce much more 


accurate representations of objects than by the old and slow process 


of hand drawing. They will furnish Portraits, Views of Colleges, 


! Seminaries, Academies, and Public Buildings generally, College and 


Society Seals, Philosophical Apparatus, Mathematical Instruments, | 
and Diagrams (see specimens in Mathematica] Monthly), Ilustra- 


tions for School Books of all kinds, &c., &c. 


wre 


Directions. 


Get a Photographer to take a negative of the object you wish to 





have engraved, and of the required size,— that is, send us a photo- 
graph of the required size, and the reverse of what is wanted when 
printed. 


If a negative photograph cannot be obtained, get as sharp and 


| clear an ambrotype as possible. 

















ROBINSON’S COURSE 





OF MATHEMATICS, 


BY HORATIO N. ROBINSON, LL.D., 


Late Professor of Mathematics in the United States Navy. 





The most Complete, most Practical, and most Scientific Series of Mathematical Text-Books for 
Common Schools, Academies, and Colleges ever issued in this country. 


NUMBERING EIGHTEEN VOLUMES 


Of well-graded and progressive text-books, carefully and thoroughly prepared, in which the Author has been assisted 
by some of the best practical Mathematical talent in the country. 


The present edition of the Analytical Geometry and Calculus, in one volume, while it contains very much that is valu- 


able and is much liked as a text-book, yet doubtless it is liable to criticisms and may be impreved. 


For this reason the 


work is being re-written and thoroughly revised, in which is engaged some of the best mathematical talent in the country, 
and will appear early in the Spring of 1861 in two handsome octavo volumes. ; 
Robinson’s New Geometry and Trigonometry, recently published, is a beautiful volume, and worthy the attention of the 
thorough and practical teacher, who desires a first-class text-book on those subjects. , 
The publishers have received an immense number of commendations for the books of this Series, of which the following 


are selections : — 


Professor W. H. Seavey, A. M., Principal of Girls’ High | with mein thinking it the most excellent treatise upon that subject yet pub- 


and Normal School, Boston: — ‘I regard Robinson’s Universal Astronomy 
as the best work on the subject, within the range it professes for itself, that I 
have ever seen. It is not acompilation. If everything in it is not new, — of 
course it cannot be in such a work, — everything in it is presented with the 
same living freshness and spirit that constitute a peculiar excellence in Pro- 
fessor Kobinson’s other educational works, particularly his Algebra and 
Geometry. To the printed page he has imparted the power of awakening an 
interest and zeal scarcely inferior to that aroused by the living voice of the 
enthusiastic teacher. Professor Robinson’s books are not labor-saving ma- 
chines: they incite to labor. It is no part of their object to keep difficulties 
out of sight, but to present them in such a manner as to inspire the student 
| with confidence in his own ability to cope with them, and an ardent desire to 
encounter them.” - 


Prof. J. W. Parterson, A. M:, Professor of Mathematics, 
Dartmouth College : — “‘ Kobinson’s Works possess superior merits.” 


Prof. S. S. Greene, A. M., Brown University: “ Robinson’s 
ath tics are an excellent seri 





series.”’ | 


Prof. H. Pomeroy, C. E., Lawrence University, Wis.: — | 
*** Robinson’s Mathematical Operations,’ in connection with the sections upon 
logarithmic calculations in his ‘ Navigation,’ are far finer than anything else 
| of the sort I know of in our language. Even in the elaborate work of Bab- 
| inet and Housel, just published in Paris (Ca/culs Practique), there is nothing | 
| equal to the above-named sections on the niceties of logarithmic computation. 
They contain a mass of matter useful in the office of the Engineer, in the 
camp of the Scientific Explorer, and in the fixed observatory of the As- 
tconomer.” 


F. G. Carey, late President of Farmers’ College, Ohio : — 

| * You ask my opinion in relation to Prof. Robinson’s Mathematical Works. 
I reply, that the best evidence of our appreciation of them is, that we have | 

/ adopted them throughout as text-books in this College, and have found by 
| experience that they contain just what such text-books should contain, and | 
show their author to be not only a book-maker but a practical teacher.” | 


Prof. J. O. Hupnot, C. E., of Chicago: — “In a long career of | 
| travel which ten years’ experience as an engineer has given me, I have never | 
| met Professor Robinson's equal as a practical mathematician. His books are | 
unrivalied for perspicuity and clearness in our language. His University Al- 
gebra and Astronomy are both jewels in the mines of science. Take the course 
together, I believe it to be the best in the English language. I have the 
opinion of several practical engineers upon his Trigonometry, and they agree | 


| full and, at the same time, concise work. 
| more than can be said of most text-books on that science. 


| Surveying and Navigation is an excellent practical work. 


| cal astronomy than is often found in an elementary treatise. 


is 


Hon. Jonatuan Tenney, Secretary Board of Education in 
New Hampshire, writes : — ‘I believe your Algebra to be the best yet pub- 
lished for the use of the students in the High Schools and Colleges of our 
country. The Geometry I shall introduce when we have a class, which will 
probably be next term.” 


Prof. W. D. Witson, Hobart Free College, Geneva, N. Y., 
author of Treatise on Logic : —‘‘ I have obtained a copy of your Analytical 
Geometry and Calculus, and am exceedingly pleased with it. I regard it as 
incomparably more easy and intelligible for the beginner than any other work 


| I have ever seen.”’ 


Prof. Dascom Greene, A. M., Professor of Mathematics, 
Polytechnic Institute, Troy, N.Y. : —‘‘ Kobinson’s University Algebra is a very 
It is an original work, which is 
The Geometry is, 
in many respects, an improvement on most works of its class. The Analyti- 
cal Geometry and Calculus abound with that variety of illustration, and ful- 
ness of practical application so characteristic of the author. The treatise on 
The Mathematical 
Operations is not only valuable as a key to the former volumes of the series, 


| but also as containing additional problems, involving many interesting pro- 
| cesses. 


The Astronomy is a very excellent work, and contains more of physi- 
It is re- 
markable what an amount of astronomical science, descriptive, physical, and 
practical, is here compressed.” 


Prof. D. Woop, A. M., Professor of Civil Engineering and 
Physics in the University of Michigan: —“ For conciseness, accuracy, and 
adaptation to classes I think Robinson’s Mathematical Series unequalled by 
any in this country.” 


Prof. James C. Watson, A. M, Director of Observatory, 
University of Michigan: — “ I consider Robinson’s Mathematical text-books 
the very best yet published in this country. Their introduction ought to 
become general.” 


Prof. T. McCaurry Batienting, A. M, Professor of Mathe- 
matics, Cumberland College, Ky. : —** Robinson's Analytical Geometry and 
Calculus will be found very valuable books. The development of the various 
subjects treated is so clear and natural, that the student who has had sut- 
ficient preparation can thoroughly understand them ” 





«> A New Descriptive CataLoavue (of 160 pages), and the “ EpucaTionaL CircuLar,” with matter 


interesting to Teachers, descriptions, notices, testimonals, 


prices, etc., sent free, on request. 


> Liberal Terms for Specimen Copies and first supplies for Schools. 


IVISON, PHINNEY, & CO., 
Publishers, 48 and 50 Walker Street, New York. 


SOLD BY 





BOOKSELLERS GENERALLY 


EVERYWHERE. 

















ROSS’ AMERICAN SCHOOL FURNITURE WORKS, 


Established, 1838. 


» 








+ 


Che Pioncer and most Extensive Establishment in the United States. 
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The above Engraving represents Ross’ Improved High School, Normal The above Engraving represents Ross’ Improved High | 
School, or Academy Double-Column Desk and Chairs ; School, Normal School, or Academy Single-Column 
Falls to litt; plain top. Desk and Chair; Fall to lift; plain top. 





The above Engraving represents Ross’ Improved High The above ue represents Ross’ Improved High School, Normal 
School, Normal School, or Academy Single Desk School, or Academy Double Desk and Chairs; 
and Chair; Fall to lift; plain top. Falls to lift; plain top. 





An Illustrated Catalogue and Information forwarded, on Application, by Mail or Otherwise. 


N. B. Every Article of School Furniture from this Establishment WILL BE WARRANTED. All Communica- 


tions may be addressed to 
JOSEPH L. ROSS, 
Office--CHARDON, opp. HAWKINS STREET, 


(Near the Revere House.) BOSTON, Mass. 








| Entered according to Act of Congress, in the Year 1860, by Josepn L. Ross, in the Clerk’s Office of the District Court 


| of Massachusetts. 























MATHEMATICAL BOOKS, 


IMPORTED AND FOR SALE BY 


SEVER AND FRANCIS, CAMBRIDGE, 


SUCCESSORS TO JOHN BARTLETT. 





ENGLISH. FRENCH, &c. 


American are and Nautical Almanac. [or the Years 1855-61. AUDE. Poussée des Terres. 8vo. Hf. cf. . . S 
Eac . © BELANGER. Résumé de Lecons de Géométrie Analytique: et de Cal- 
cul Infinitésimal. 8vo. . 

Biot. Traité des Equations differentielles. He. mor. 

BOURCHARLAT. Eléments de Calcul Differential et du Calcul” Inte- 
gral. 8vo. 

BONNET. — de Mécanique £lémentaire a  PUsage des Cc ‘andi- 
dates; I’Ecole Polytechnique. 8vo. . 

BRIOSCHE, Theorie des Determinants. 8vo. . : 

BOURDON. Application de l’Algébre a la Géométrie. 8vo0. “Hf. ef. 

CALLET. Tables de Logarithms. 8vo. Hf. cf. 

CHASLES, Traité de Géométrie Supérieure. 8vo, “Hf. cf. 

CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf. cf. 


oa 


BAKER. Taetee on Statics and Dynamics ° 
BLAND. Algebraical Problems. 8vo. Second- hand 

Key to do. 8vo. 

Philosophical Problems. 8vo. 

Geometrical Problems. 8vo. 
BOoLeE. Treatise on Differential Equations 
BooTH. Theory of Elliptic Integrals. 8vo. ° 
BORDEN. System of Railway Formule. 8vo, P 
BRITISH NAUTICAL ALMANAC. 1861 and 1862,e each 
CARMICHAEL. Treatise on the Calculus of Operations. 8vo. 
CHAUVENET. Trigonometry. 8vo. . ° P 
COURTENAY. Calculus. 8vo. . ° 
COOMBE. Solutions of the Cambridge Problems, 1840, 1841. | 8vo. 
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$3333 8s 
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CouURNOT. Traité élémentaire de la Theorie des Fonctions, et “au 
Calcul Infinitésimal. 2vols. 8vo. . 
CRELLE. Journal fur die reine und — andte Mathematik. Per 
annum ° ‘ 
DELISLE. Géométrie "Analytique. avo. Hf. ef. ° ° ° . 
DUHAMEL. Cours d’Analyse Calcul Jnfiuitésimal. 2 vols. 8vo. 


& 


DEMORGAN. Differential and Integral Calculus 

EARNSHAW. Dynamics. 8vo. ° ° e 

FISCHER. Logarithmic Tables of Seven Places. “Translated from 

Bremiker’s Vega. 8vo. Hf. mor. . 

FrosT. Mathematical Questions of the Senate- House Examination 
Papers. 1838-1849. 8vo. ° 

Gauss, Theoria Motus, Translated by C. H. Davis. 4to. e . 

GrReGoRY. Differential and Integral Calculus i Walton. 8vo. . 

HADDON. Differential Calculus . ° ° ° e 

HAMILTON. Lectures on Quaternions. 8vo. ° ° ° 

HANN. Integral Calculus’ . ° ° . ° 

HEATHER. Descriptive Geomet 


Hf. mor. . ° 
— Cours de Mécanique. 2 vols, Bvo. “pr. mor. 
DUPIN. Application de Géométrie et de reneroae ala arene aux 
Ponts et Chaussées. 4to, Hf. mor. . . 
Developpments de Géométrie. 4to. Hf. mor. . . . 
Géométrie et Mécanique, appliquée aux Arts. 8vo,. Hf. mor. 
FRANCGUR, Goure complet de Mathématiques pures. 2 vols. 8vo. 
ts de Statique. 8vo. Hf. cf. . ° ° 
ry ° Gauss. Méthode des Moindres Carrés. 8vo. Hf. cf. . . 
HEMMING. Differential and — “Calculus. 8vo. . KOHLER. Logarithmisch Trigonometrisches Handbuch. 8vo. ° 
HUTTON. Mathematics . ° . Lacroix, Traité du Calcul Differential et du Calcul Inte -™ 3 
ecreations. 1 vol. 8vo. ° ° . . vols. in 4to, avec 18 pl. Mor. . 
° LAGRANGE, Mécanique Analytique. 2 vols. 4to. 
Mathematical Tables. 8vo. . ° ° . —__———_ Théorie des Fonctions Analytiques. Ato. | He. mor . 
Plane and Spherical Trigonometry . ° ° .50 | ——_———_ Traité des Equations ae de tous les Degrés. 
Algebraic Equations . ° . ° ‘ ° 4to. Hf. mor. 
Treatise on Conic Sections. 8vo. LALANDE. Tables de Logarithmes. 18mo. . 
Differential Equations and ae 4 of Finite ‘Differences. LAPLACE, Systéme du Monde. 4to. Hf. mor. ° °  f 
8vo. ° e e e ° ° e ° " LEGENDRE. ‘Traité des Fonctions Elliptiques. 3 vols, 4to. Hf. mor, 20.00 
Integral Calculus , . . . ° LEROY. Traité de Stéréotomie comprenant ies Applications de la 
——— Geometry of Three Dimensions. 8v0, ° ° Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
JAMIESON. Solutions of the Senate-House Rider. 8vo. . Lineaire, la Gnomonique, la Coupe des Pierres, et la Charpente. 
In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00; hf. mor. ° 
——— Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 
pl. Paper, $3.00; hf. mor. $5.00 and . 
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LARDNER. System of Algebraic Geometry. 8vo. Second-hand 
MAIN and BROWN. Indicator and Dynometer ° ° ° . ° 
Mathematical Monthly. Edited by J. D. Runkle. Vol. I. In Nos. —— Analy Appliquée & la Géométrie des trois Dimensions. 

Do. do. Hf. mor. ° 8vo. Hf. c 
Mathematical Problems and Examples of the Senate-House Examina- LIOUVILLE. anne de Mathématiques Pures et Appliquées. 1836 — 

tion Papers. 1821-1836. With an Appendix anaes the 1857. 22 vols. 

Senate-House Questions for 1837. 8vo. . MAHISTRE. Cours de Mécanique Appliquée. 8v 0. ° 3. 
PARKINSON. Elementary Mechanics. Post 8vo. MONGE. Application de l’Analyse a la Géométrie. 4to. Hf. mor. 10.59 
Peirce. Analytic Mechanics. 4to. . ° Traité élémentaire de Statique. 8vo. Hf. mor. ° - 1% 
Peirce, J. M. Analytic Geometry. 8vo. MORIN. Aide-mémoire de Mécanique Pratique. 8vo. . 2.00 
PHEAR. Elementary Hydrostatics. Post 8vo. . ° MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 
Price. Differential and Integral Calculus. 3 vols. By. léte de Toutes les Branches des Mathématiques d’apres les 
Quarterly Journal of Pure and Applied Mathematics. Sylvester, Fer- Principles de la Philosophie des Mathématiques de Hoéné 

riers, & Co. $6.00 per annum, post-paid. Wronski. 3 vols. 8vo. To be continued in monthly Livraisons, 
RANKINE. Manual of Applied —— . NAVIER. (Ketten) Hingbriichen. 4to. . ° ° ° 
SALMON. Conic Sections . ° OLIVIER. Théorie Géométrique des Engrenages. 4to. Hf. mor, 


— Higher Plane Curves ° ° . Developp ts de Géométrie Descriptive. 2 vols. 4to, 
— Higher Algebra lif. mor. 


Solutions of the Cambridge Problems. ” 1848 ~ 1851. Ferrers and Jack- Cc lén 
son. 8vo. . ° ° . 
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t * de “Géométrio Descriptive. 2 vols, 4to. 
° ° ° ° ° . . ———— Mémoires de Géométrie Descriptive, Theorique, et Ap- 
— —* 1854. Walton and McKenzie. pliquée. 2vols. 4to. Hf. mor. e 
8vo. . ° ° ° ° - 2.50 | — Application de la Géométrie Descriptive. 2 vols. 4to. 
— 1857. “Campion ‘and Walton. 8vo. 2.50 | —— Cours de Géometrie Descriptive. 2 vols. 4to. Hf. mor. 
— Senate-House Riders. Jamieson. PoInsoT. Eléments de Statique. 8vo. Hf. cf, ° ° 
8vo. Poisson. Mécanique. 2vols. 8vo. ° ‘ 
SPOTTISWOODE. Elementary Theorems relating to Determinants. 50 | PONCELET et LESBROS. Experiences Hydrauliques. Ato, 
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Hf. mor. 
to. ° ° e PONTECOULANT. Systéme du Monde. 4 vols. 8vo. Hf.cf. . 
TATE. Exercises on Mechanics, with Key. 2 vols. ° P POUILLET. Eléments de ee Experimentale. 3 vols. 8vo. 
Mechanical Philosophy.” 8vo. ° ° ° ° . 3 Hf.cf..  « ° 
Materials. 8vo. . ° . e e ° .75| SERRET. Cours a@’Algébre supérieure. 8vo. 
TATE and STEEL. Dynamics. 8vo.. ° ° ° . ' ———_—s«s—‘ &E;léments d’Arithmétique. 8vo. . ef. 7 m ‘ 
| TODHUNTER. Analytical Statics, Post 8vo. . P e . ° ' TERQUEM. Nouvelles Annales de Mathématiques. Monthly. Per 
| ——— Differential and Integral Calculus. 2 vols. Post 8vo. 6.00 | annum 


WALTON. Problems illustrative of Plane Coérdinate enee. 8vo. 0 | ——_—_——_ Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 
— Mechanical Problems. 8vo. - 5.50 | Hfef. . . . . “err ° . . ° . ° 
— Problems -n Hydrostatics and Hy drody namics. 8vo. . .09 |—_——_ Nouvelles Annales de Mathématiques. Tomes VIII. a 
— On the Differential Calculus. 8vo. - 25 | XVII. Corresponding to the Years 1849-1859. 10 vols, Hf. cf. 
WALTON and rg Solutions of the Cambridge Problems. — Bulletin Bibliographie, ws et de ee 
854. 8vo. $3.25. Do. 1857. . 50 | Mathématiques. 8vo. Hf.cf. . ° 
—— Problems in "Elementary Mechanics. 8vo. . .09 | TRESCA. Géomé¢irie Descriptive. 8vo. Hf. mor. . ° 
Waup. Algebraic Geometry. 8vo. Hf. cf. (Second- hand.) . VERHULST. Traité élémentaire des Fonctions Elliptiques. 8vo. 
WHEWELL. Analytic Statics. 8vo. ie? = a ‘ 2.25 | Hf. ef. 


WILSON, Dynamics. 8vo. ° . . ° . . a ~ complémentaire ‘d’Analyse et de Mécanique. " Bvo 
Woo.uouse. Differential Calculus ° ° : ° : . *30| : . . . . . ° : . : 
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BOOKS. 





MATHEMATICAL BOOKS RECENTLY RECEIVED. 


AIRY. Mathematical Tracts. 
BIENAYME. 

Moindres carres  . ° . ° ° . . 
BOOLE. Calculus of Finite Differences ° 


4th ed. 


. $4 
La Probabilite des Erreurs apres: la Methode des 


1.12 


3. 
BouRDAIS. Traité Pratique de la Resistance des Matériaux. 8vo. hf. ef. 2.75 


BRESSE. Cours de Mécanique Appliquée. 8vo. hf.cf.  . . 
BRIOT ET BOUQUET. Théorie des Fonctions Doublement Périodi- 
ques et en particulier des Fonctions Elliptiques. 8vo. hf. cf. . 
BROUGHAM (LORD). Tracts, Mathematical and Physical. 8vo. 
CARNOT. Reflexions sur la Metaphysique du Calcul [nfinitesimal 
CONSOLIN. Manuel du Voilier. 8vo. paper . 
DIDION. Calcul des Probabilites Appliqueé au tir des Projectiles ° 
FRANCGUR, Traite de Géodosié . ° . ° ° . . 
GOODWIN. Course of Mathematies ° ° 
Lady - Gentleman’s Diary, Poetical and Mathematical, for 1860 . 
LAME. Legons sur les Co-ordonnées Curvilignes et leurs diverses 
Applications. 8vo. hf.cfi . . . ° ° . . . 


TERQUEM. 
Nice Copy ° ° ° . 


Nouvelle Annales de  Rieaitiiaieaatiaaasinns 1842-1859. 


LIAGRE. Calcul des Probabilites et Théorie des Erreurs . 

LUNN. Treatise on Motion, 8vo. . 

Mathematician (The). Edited by Davies, "Rutherford, aud Fenw ick. 
3 vols. 8vo. . 

MEISSAS. Exécution des Chemins de Fer. *}2mo. nt. cf. 

NOVGENSKI ROCH. Nouvelle Theorie des Proportions et Progres- 
sions Harmoniques avec ses Applications 4 la Geometrie . e 

PEACOCK. Algebra . ° ° ° . e ° ° 

POTTER. Physical Optics. 2 parts. 8vo. . . . 





| PRATT. 
| PUCKLE, 
TODHUNTER. 


—--——. Treatise on Hydrostatics. 8vo. . . 
Theory of the Attraction of the Earth” . 

Conic Sections . . . . . . 
Algebra . P ° ° e ° 
Plane T trigonometry e e ° . 
Spherical Trigonometry . 

Analytical Geometry, Examples of . ° 
Conic Sections . ° . . 


18 vols. Hf. cf. 





SECOND-HAND MATHEMATICAL BOOKS. 


AIRY. 
BLAND. 


Trigonometry. 12mo. e e ° 
Algebraical Problems. 8vo. ° 
Key to do, 8vo. . . 
Philosophical Problems. 8vo. . 
Geometrical Problems. 8vo. . . e 
Elements of Hydrostatics . . 
DE. MORGAN. The Globes, Celestial and ‘Terrestrial ° e e e 
Diarian Miscellany, Mathematical and Poetical, by Hutton. 5 vols. 
12mo. cf. . e ° ° 2 . . ° . ° 
Cambridge Problems. From 1801 to 1820. 8vo. . ° . . 
EARNSHAW. Dynamics. 8vo, . «© « ° ° . ° ° 
GRANT. Plane Astronomy. 8vo. 
GREGORY AND WALTON. Application of Analysis to Solid “Geom- 
etr. 8vo0. 
Grecory. Differential “and “Integral Caleulus, ad ‘Walton. *Bvo., 
2d ed. . e . 
HERSCHEL, Calculus of Finite Differences. 8vo. ° . ° . 
HUTTON’S MATHEMATICS, Davies’s Solutions of. 8vo. . . ° 
Dowling’s Key to. 8vo. .« ° . 
Conic Sections. 3ded. 8vo, ° é 
Analytical Geometry of Three Dimensions. 





HYMER. ° ° ° e 

—_—— Isted. 8vo. 
2d ed. 8vo. 
8vo. ° 
8vo. . ° 


0. 0. 
Plane and Spherical “atl 2d ed. 


0. 0. 3d ed. 


XP Orders for the Importation of English, French, and German Books will be promptly executed, and at moderate prices. 
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HyMER. Integral Calculus. 3d ed. 
—— Astronomy. 2ded. 8vo. . 
LACROILX. Elements of Algebra, translated by Prof John Farrar. 


5Sthed. 8vo. . ° ° 
Ladies’ Diary, Poetical and Mathematical. 1784- 1790. I6mo. 
LAPLACE. Elementary [llustrations of Celestial Mechanics. 8vo. . 

| —— Analytical Mechanics, Translated by Rev. John Toph’s. 
System of Algebraic Geometry. 8vo. . e ° 
El ts of Euclid. Sth Edition. 8vo. . ° . 
Differential and Integral Calculus. svo. . 
Mathematical Questions with Solutions. 
Mathematical Institutions. 


8vo. hf. cf. . . 





4 vols. 8vo. 
| 4to. . ° e ° . 
Mathematical Register ; or, Diarian Repository. 4to. ° 
Mathematical Companion, The Gentleman’s, for the Years 1810 - ul - 
12-14-15- 17-18 - 19-20 - 24-25. l6mo. Unbound. 11 Nos. . 
MOIGNO. Lecons de Calcul Differential. Vol. I. Hf. cf. Scarce. 
MOSELEY. Hydrostatics and Hydrodynamics. 8vo. Scarce. . ° 
PoIssON. Traité de Mécanique. 2 vols. 8vo. hf. bd. . . 
PRICE. Differential Calculus, Vol. I. Isted. . ° e ° . 
PUCKLE. Conic Sections. Isted. 12mo. . . . . 
| STEVENSON. Algebraic Equations. 8vo. . . . . 
TODHUNTER. Analytical Statics. 12mo. ° . . 
Algebraic Geometry. 8vo. Hf. cf. ° ° 
Algebraical Equations, 12mo. . ° . ° ° 


LEYBOURN. 


new mathematical books published in England and France will be received as soon as published. 
BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 


TEXT-BOOKS USED IN HARVARD COLLEGE. 


THE ORATION OF ASCHINES AGAINST CTESIPHON. 
With Notes, by PROFESSOR J.T.CHAMPLIN. 12mo., cloth. 
THE CLOUDS OF ARISTOPHANES,. With Notes, by PROFEs- 

sor C.C. FELTON. |2mo. Cloth . 

THE BIRDS OF ARISTOPHANES., With Notes, by PROFESSOR 
C.C. FELTON. 12mo. cloth. 

THE PANEGYRICUS OF ISOCRATES. With ‘Notes, by PROFES- 
sor C.C. FELTON, |2mo. Cloth 

SELECTIONS FROM THE GREEK HISTORIANS. With Notes, 
by PROFESSOR C,C, FELTON, |2mo. half mor. . 

SELECTIONS FROM MODERN GREEK WRITERS, IN PROSE 
AND POETRY. With — by PROFESSOR C, om FELTON, 
12mo0. Cloth. 

7. Rg ra! SOPHOKLES. With Critical and Explanatory 

by J. B. M.GRay. 12mo. cloth. 

PRONUNCIATION AND HISTORY OF THE GREEK ALPHA- 
BET. By E. A. SOPHOCLES, Professor in Harvard aaaael 
12mo, Cloth . 

CICERO. BRUTUS. Edited, with Notes, by PROFESSOR ‘c. BECK. 
16mo, Cloth ° 

CICERO. Immortality of the Soul ; The “Tusculan Disputations, 
Book First ; The Dream of Scipio ; and Extracts from the Dia- 
logues on Old Age and Friendship. With English Notes, by 
THOMAS CHASE, Tutor in Harvard College. |6mo. Cloth. ° 

CICERO. PRO CLUENTIO. With English Notes, by AUSTIN 
STICKNEY, M. ive Professor of Latin in Trinity College. 12mo. 
Cloth . ° ° . . ° . . . . ° 


$ 0.88 
1.00 


75 


CONSTITUTIONAL DOCUMENTS OF ENGLAND AND AMER- 
ICA, from Magna Charta to the Federal Constitution of 1789. 
Compiled and Revised, with Notes, by F. BOWEN, Professor of 
Moral Philosophy in Harvard College. 8vo. Cloth ° . ° 

HODGES, R. M. PRACTICAL DISSECTIONS. By RicHARD 
M. HopGeEs, M. D., Demonstrator of Anatomy in- the Medical 
Department of Harvard College. i6mo. . e . ° . 

HORACE. With Notes, by A. J. MACLEANE, M. A; Revised and 
Edited by R. H. CHASE, A.M. With Introduction to the Metres, 
by a CHARLES BECK. — edition. 12mo. 
half m 

LATHAMS, ELEMENTARY ENGLISH GRAMMAR. Revised 
by PROFESSOR CHILD. With an Appendix, by PRESIDENT 
GOODWIN, Trinity College. l6mo. Cloth , e e e ° 

PEIRCE, J.M. ANALYTIC GEOMETRY. 8vo. 

ROELKER, B. A GERMAN READER FOR BEGINNERS. 
piled by BERNARD ROELKER, A. M 
University. !2mo. Cloth. . 

SYNTAX OF THE MOODS AND TENSES ‘OF THE GREEK 
VERB. By W. W. GoopwIin, Ph. D., Prof. in Harvard Col- 


lege. 12mo. Cloth . . . ° ° . 
VERNON, EDWARD JOHNSTON, ‘B. A. GUIDE TO THE 
ANGLO-SAXON ‘TONGUE 12mo. Cloth. 
WHATELY. LESSONS ON MORALS AND CHRISTIAN EVI- 
DENCES. Edited by Rev. F.D. HUNTINGTON. l6mo. . . 
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Aqassiz’s Hatural Listory, 


VOL. III. 


LITTLE, BROWN, & CO., 


110 Washington Street, Boston, 


HAVE JUST PUBLISHED 


Contributions to the Aatural History 


OF THE 


UNITED STATES OF AMERICA. 
BY LOUIS AGASSIZ. 
Vol. III. 4to, 26 Plates. $12.00. 


This volume is divided into three parts: Part I. Acalephs in Gen- 
eral; Part II. Ctenophorce ; Part III. Discophorce. It contains a 
history of our knowledge of these animals from the earliest period to 
the present time; their classification by different naturalists; with a 
full account of their structure and mode of development, from the 
egg, through all their metamorphoses, to their full growth; with re- 
marks upon their habits and appearance along our coast. It is very 
fully illustrated by twenty-six beautifully executed plates, each of 
which is crowded with figures. 

In this volume the views of Darwin on the Origin of Species are 
also considered. 








EDUCATOR | 


AND 


EDUCATIONAL RECORD, 


A MONTHLY JOURNAL, devoted to Scrence, LirerRatuRE, and 


EDUCATION, and well adapted to the literary taste of the general 





THE 


reader, and to the wants of the Teacher’s Profession in all parts of 
the United States. 


Every Friend of Education should subscribe for The Educator, 
for its articles are written in a popular style, by the best writers, — 
the facts and principles of Science are treated of in an interesting 
and familiar manner, so as to be attractive to the family circle, and 


the cause of Education receives its share of attention. 


Every Teacher should subscribe for The Educator, 


for its contributions are specially adapted to his wants, and its prac- 
tical “ School Exercises” will be of much use to him in his daily 


class drills. 


TERMS, only One Dollar per year in advance. 
postage-stamps. 


Send gold or 


SPECIMEN NUMBERS will be sent on the receipt of three letter- 
stamps. Address, 


REV. SAMUEL FINDLEY, 
Editor of The Educator, Pittsburgh, Pa. 


THE VERMONT SCHOOL JOURNAL 


AND 


FAMILY VISITOR, 


A monthly journal, devoted to the Educational interests of Vermont, is pub- 
lished at West Brattleboro’, Vt., with the sanction of the Vermont State 
Teachers’ Association. 

A. E. LEAVENWORTH, A. M., and HIRAM ORCUTT, A. M., 


Editors and Proprietors. Terms, ONE DOLLAR per annum. 
Volume IIL. commences with January, 186]. 


are 


BOADLAALLLLLQLWPwPP~TEESpCEer~Ee—n————™"— 


Hrattleboro’ Academy, 


A BOARDING AND DAY SCHOOL FOR BOYS AND YOUNG MEN, 
FITTING FOR BUSINESS OR FOR COLLEGE, 
A. E. LEAVENWORTH, A. M., Principal and Proprietor. 


Terms to Boarders, $ 150.00 per school year of forty weeks. The year is 
divided into three Sessions. ‘The Second Session opens January 9, 1861. 
Applications should be made early, as the school is now full, and but few 
vacancies will occur. 


ee ee ee eee 


I 7 a : . S Ai a 
Glentwood Ladies Seminary, 
A BOARDING AND DAY SCHOOL FOR YOUNG LADIES. 
HIRAM ORCUTT, A. M., Principal and Proprietor. 
This school opened September 26th with one hundred and twenty-five stu- 
dents, ninety of whom were boarders. The Second Session commences 
January 9, i861. Terms, $ 150.00 to $ 250.00 per year. 


——eeeEeEeeEeEeEee 


The above entirely separate Schools are situated in the beautiful and re- 
tired village of West Brattleboro’, Vermont, two miles from the Depot and 
Telegraph Station at the East village. 
pal trains of cars. 


POPULAR PHYSICS: 
OR, NATURAL PHILOSOPHY 
FOR SCHOOLS, ACADEMIES, AND SEMINARIES 
From the French of M, Ganot. 
BY PROF. W. G. PECK 


Price, One Dollar. 


A carriage runs to meet the princi- 
Address the Principals, WEST BRATTLEBORO’, Vt. 


, OF COLUMBIA COLLEGE. 


With over 300 Illustrations, 


By a special arrangement w ith the author — M. GANOT — the publishers 
are enabled to present fac-simile copies of all the beautiful illustrations con- 
tained in the original edition of this work, — more than 300 in number, — 
thus rendering it one of the most splendidly illustrated school-books ever 
published in the United States. 

It is presented to the public in the firm confidence that it will meet a 
want long felt by teachers, of a concise, thorough, and scientific treatise on 
NATURAL PHILOSOPHY, adapted to popular institutions, 


Its Proper Divisions, with Number of arene 

Definition and General Properties of Matter . 

Mechanical Principles . ° 

Principles dependent on the Attrac tion of Gravitation . 

Principles dependent on Molecular Action . ° ° ° 6 « 

Properties of Solids dependent on Molecular Action o a © 

Hy DROSTATICS — General Principles ; Equilibrium of Liquids ; 
Application of the Principles of Equilibrium ; Pressure of Sub- 
merged Bodies ; Specific Gravity of Bodies . 

THE ATMOSPHERE — Measure of the Elastic Force of Gases ; 
Application to Pumps and other Machines ; Application to Bal- 
looning ; Production and Propagation of Sounds ; Musical Sounds 76 

HEAT — General Properties ; ‘Thermometers ; Radiation ; Laws of 
Expansion of Solids, Liquids, and Gases; Change of State of 
Bodies ; Vaporization ; Elastic Force of Vapors ; Condensation 
of Gases and Vapors. Hydronometry — Rain ; Dew ; Winds ; 

Sources of Heat and Cold . . ° . ° . ° tn. 

LIGHT — General Principles ; Reflection ; Refraction ; Decompo- 

sition ; Theory and Construction of Optical Instruments, &c. . § bed 

MAGNETS — General Properties, &e. . <8 

ELECTRICITY — Magnetisin ; Fundamental Principles, ke. ° § “ 
Will be sent, post-paid, for examination with a view to introduction, at 

one half the price annexed, by the Publishers, 


A.S. BARNES & BURR, 


20 pages. 
. +: in 


95 “ 


81 





51 & 53 JOHN STREET, NEW YORK. 














GOULD & LIN 


Lectures on Logic. By Sir William Hamilton, Bart., Professor 
of Logic and Metaphysics in the University of Edinburgh. With 
Notes from original materials, and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 

This volume completes the Metaphysical and Logical series of Sir William 
Hamilton, and will enable American scholars to possess themselves of the 
invaluable works of this eminent author, in two elegant octavo volumes, at 
six dollars, —haif the price of the English edition. 


Lectures on Metaphysics. By Sir William Hamilton, Bart. 
Edited by Prof. H. L. Mansel, B. D., Oxford, and John Veitch, 
M. A., Edinburgh. Royal 8vo. Cloth, $3.00. 

Hamilton’s Lectures on Metaphysics have been received with eminent favor, 


and already adopted as a text-book in Harvard, Yale, Princeton, and other 
distinguished Colleges. 


Prolegomena Logica. An Inquiry into the Psychological Char- 
acter of Logical Processes. By H. Longueville Mansel, B. D., 
Professor of Moral and Metaphysical Philosophy, Oxford; Editor 
of Sir William Hamilton’s Lectures; Author of “ Limits of Re- 
ligious Thought,” ete. 12mo. Cloth, $1.00. 

This work is not an Introduction to Logic, but “an inquiry into the con- 
stitution and laws of the thinking faculty, such as they are assumed by the 
logician as the basis of his deductions.” It is an important contribution to 
Mental Science, by one who stands in the front rank of living authors in this 
department of learning. 


Limits of Religious Thought Examined. By H. Longueville 
Mansel, B. D., Professor of Moral and Metaphysical Philosophy, 
Oxford; Editor of Sir William Hamilton’s Lectures, ete. 12mo. 
Cloth, $ 1.00. 


This able work of Prof. Mansel has passed through several editions, and is 
attracting marked attention among scholars and theologians, many of whom 
regard it as a defence of revealed religion unsurpassed since the appearance of 
Butler’s Analogy. 


Mental Philosophy 3 Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 

Prof. Park, of Andover, says: ‘It is pistINGuIsHep for its clearness of style, 
perspicuity of method, candor of spirit, acumen, and comprehensiveness of 
thought. I have been heartily interested in it ” 

‘** Farnestness, candor, and accuracy and elegance of diction characterize 
every page, and render the work as interesting to the general reader as it is 
valuable to the scholar.” — D. H. Cocuran, Principal and Prof. of Moral and 
Intellectual Philosophy, State Normal School, Albany. 

This work has been extensively adopted as a text-book in Colleges and 
High Schools throughout the country. 


Moral Philosophy 3 Including Theoretical and Practical Ethics. 
By Joseph Haven, D. D., late Professor of Moral and Intellectual 
Philosophy in Amherst College; Author of “ Mental Philosophy.” 
Royal 12mo. Cloth, $1.25. 

Tt is scientific in method and thorough in discussion, and its views on un- 
settled questions in morals are discriminating and sound. It treats largely 
of Political ethics, —a department of morals of great importance to Ameri- 
can youth, but generally overlooked in text-books. In the history of ethical 
opinions, it is unusually rich and elaborate. 


Elements of Moral Science. 
President of Brown University. 


By Francis Wayland, D. D, late 


12mo. Cloth, $1.25. 
Elements of Political Economy. By Francis Wayland, D D., 
12mo. Cloth, $1.25. 
All the above works by Dr. Wayland are used as text-books in many of the 
colleges and higher schools throughout the Union, and are highly approved. 


The Elements of Geology 3 Adapted to Schools and Colleges. 
With numerous Illustrations. By J. R. Loomis, President of 
Lewisburg University, Pa. 12mo. Cloth, 75 cents. 

** It is surpassed by no work before the American public.’” —M. B. ANDER- 
80N, LL. D., President of Rochester University. 


Principles of Zoology 3 Touching the Structure, Development, 
Distribution, and Natural Arrangement of the Racks oF ANI- 
MALS, Living and Extinct; with numerous Illustrations. For the 
use of Schools and Colleges. Part 1. CompaRATIVE PHYSIOLOGY. 
By Louis Agassiz and Augustus A. Gould. Revised edition. $1.00. | 





IMPORTANT EDUCATIONAL WORKS 


RECENTLY PUBLISHED BY 


COLN, BOSTON. 


Thesaurus of English Words and Phrases; so classified 
and arranged as to facilitate the expression of ideas and assist in 
literary composition. By Peter Mark Roget, late Secretary of the 
Royal Society, London, ete. Revised and edited, with a List of 
Foreign Words defined in English, and other additions, by Barnas 
Sears, D. D., President of Brown University. A New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 


|The Earth and Man3 Leetures on Comparative Physical Ge- 
ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $1.25. 

Prof. Louis Agassiz, of Harvard University, says: ‘‘ It will not only render 


the study of Geography more attractive, but actually show it in its true 
light.” 


Essays in Biography and Criticism. By Peter Bayne, M. A., 
Author of “ The Christian Life, Social and Individual.” Arranged 
in two Series or Parts. 12mo. Cloth, $1.25 each. 


Guyot’s Mural Maps. A series of Elegant Colored Maps for 
the Recitation Room, exhibiting the Physical Phenomena of the 
Globe. By Prof. Arnold Guyot, viz.: Map of the World, mounted, 
$10.00. Map of North America, mounted, $9.00. Map of South 
America, mounted, $9.00. Map of Geographical Elements, mount- 
ed, $9.00. 


Chambers’s Cyclopedia of English Literature. A Selection 
of the choicest productions of English Authors, from the earliest 
to the present time. Connected by a Critical and Biographical 
History. Two imperial octavo volumes, 700 pages each, double 
columns; with 300 elegant Illustrations. Embossed Cloth, $5.00. 


The Life of John Milton, Narrated in Connection with the 
Political, Ecclesiastical, and Literary History of his Time. By 
David Masson, M. A., Professor of English Literature, University 
College, London. Vol. I., 1608 to 1639. With Portraits, &c. 
Royal 8vo. Cloth, $2.75. 

An elaborate, erudite, and magnificent work. 


Annual of Scientific Discovery for 1860 3 or, Year-Book of 
Facts in Science and Art, exhibiting the most important Discov- 
eries and Improvements in Mechanics, Useful Arts, Natural Phi- 
losophy, Chemistry, Astronomy, Meteorology, Zodlogy, Botany, 
Mineralogy, Geology, Geography, Antiquities, &c. Edited by 
David A. Wells, A. M. 12mo. Cloth, $ 1.25. 


The Puritans 3 or the Court, Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of “ Lessons at the Cross,’’ etc. In 3 vols. Vols. I. 
and II. now ready. 8vo. Cloth, $2.50 per vol. 

This is a masterly work, by one of the most distinguished of living authors. 


Cyclopedia of Anecdotes of Literature and the Fine 
Arts. Containing a copious and choice Selection of Anecdotes 
of the various forms of Literature, of the Arts, of Architecture, 
Engravings, Music, Poetry, Painting and Sculpture, and of the 
most celebrated Literary Characters and Artists, &. By Kazlitt 
Arvine, A. M., Author of “Cyclopedia of Moral and Religious 
Anecdotes.” With numerous Illustrations. 725 pp. 8vo. Cloth, 
$ 3.00. 


The Greyson Letters. Selections from the Correspondence of 
R. E. H. Greyson, Esq. Edited by Henry Rogers, Author of “ The 
Eclipse of Faith.” 12mo. Cloth, $1.26. 
© A book not for one hour, but for all hours; not for one mood, but for 

every mood ; to think over, to dream over, to laugh over.”” — Boston Journal. 
“The Letters are intellectual gems, radiant with beauty, happily inter- 

mingling the grave and the gay.’? — Christian Observer. 


Knowledge is Power. A View of the Productive Forces of 
Modern Society, and the Results of Labor, Capital, and Skill. 
By Charles Knight. With numerous Illustrations. Revised, with 
Additions, by David A. Wells, Editor of the “ Annual of Scientific 
Discovery.” 12mo. Cloth, $1.25. 





(> This is emphatically a book for the people. It contains an immense 
amount of important information, which everybody ought to be in posses- 
sion of ; and the volume should be placed in every family and in every School 
and Public Library in the land. 


Hugh Miller's Works. Seven volumes, uniform style, in an 
elegant box. Embossed Cloth, $ 8.25. 
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: Modern Text-Books in the Sciences. 


A. S BARNES AND BURR, 
PUBLISHERS. 





Chemistry, Geology, and Botany. 


Porter’s First Book of Chemistry and Allied | Page’s Elements of Geology. 


Sciences. 


Including an Outline of Agricultural Chemistry. 
By JOHN A. PORTER, A. M., Professor of Agri- 
culture and Organic Chemistry at Yale College. 
12mo. Cloth. Price, 50 cents. 


Porter’s Principles of Chemistry. 

Embracing the most Recent Discoveries in the 
Science, and the Outlines of its Application to 
Agriculture and the Arts. Illustrated by numer- 
ous Experiments. By JOHN A. PORTER. 
12mo. Cloth. Price, $1.00. 

This work has been prepared expressly for Public 
and Union Schools, Academies, and Seminaries, 
where an extensive course of study on this subject 
and expensive apparatus was not desired, or could 
not be afforded. A fair, practical kuowledge of 
Chemistry is exceedingly desirable and almost a ne- 
cessity at the present day, but it has been taught at 
very few Public or Union Schools, owing entirely to 
the want of suitable text-books, adapted te simple 
apparatus, or such as could be readily obtained. It 
is confidently believed that this work supplies this 
great want, and will be found in every respect just 
what is required. 


Norton on Porter’s First Book of Science. 
Designed as an Introduction to the Study of Sciences. 
— Part I. Embraces Natural Philosophy . and 
Astronomy, by WILLIAM A. NORTON, of 
Yale College. Parr II. Chemistry, Physiology, 
Geology, and Agricultural Chemistry. Price, 
$ 1.00. 


Gregory’s Hand-Book of Organic Chemistry. 


For the use of Students. By WILLIAM GREG- 
ORY, Professor of Chemistry in the University 
of Edinburgh. Edited by J. M. SANDERS. 
480 pp., 8vo. Cloth. Price, $1.50. 


Gregory’s Hand-Book of Inorganic Chemis- 
try. 

For the use of Students. By WILLIAM GREG- 
ORY, Professor of Chemistry in the University 
of Edinburgh. Edited by J. M. SANDERS. 
426 pp., 8vo. Cloth. Price, $ 1.60. 


These works are intended for the use of advanced 
students in this interesting science. 
text-books in some of our leading colleges, and are 
well recommended by those who have used them. 








They are the | 


By DAVID PAGE. Illustrated. 332 pp., 12mo. 
Cloth. Price, 75 cents. 


The subject is here presented in its two aspects of 
interesting and important. Interesting, inasmuch as 
it exhibits the progressive conditions of the earth 
from the remotest periods, and reveals the character 
of the plants and animals which have successively 
adorned and peopled its surface; and important, as 
it determines the position of those metals and miner- 
als upon which the arts and manufactures so inti- 
mately depend. 


Emmons’s Manual of Geology. 


Designed for the use of Colleges and Academies. 
By EBENEZER EMMONS, State Geologist of 
North Carolina, late State Geologist of New 
York, Professor of Natural History and Geology 
in Williams College, ete. Dlustrated with numer- 
ous engravings. 297 pp., 8vo. Cloth. Price, 
$1.50. 

A work that really requires nothing more than the 
name and reputation of the author to recommend it. 
Its intrinsic merit is such as must entitle it toa prom- 
inent position among kindred text-books. 


Wood’s Class-Book of Botany. 


A new edition. Price, $2.00. 


Prof. Wood is now engaged in rewriting his cele- 
brated Class-Book of ag embracing all the 
recent improvements, and will be unequalled by any 
now published. This splendid work will be ready 
January Ist, 1860. 


Botany of the Southern States. 


In Two Parts. Part I. Structural and Physio- 
logical Botany and Vegetable Products. Parr 
II. Descriptions of Southern Plants. Arranged 
on the Natural System. Preceded by a Lin- 
nan and a Dichotomous Analysis. By JOHN 
DARBY, A. M., Professor of Natural Sciences in 
Auburn College, Ala. 612 pp., 12mo. Cloth. 
Price, $ 1,00, 

This work constitutes an outline of Botany in all 
its most important relations as a science. It has 
been the labor of the author for many years to brin, 
it as near perfection as os It may be assertec 
that no work before the public affords so easy a 
means for the analysis of plants as this. 


PusiisHep BY A. S. BARNES & BURR, 


51 and 53 John Street, New York. 


Publishers of the National Series of Standard School-Books. 
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Modern Cert-Books in the Sciences. 


A. S BARNES AND BURR, 
PUBLISHERS. 


Teachers and Scientific Men will please examine the following Text-Books, designed 


for Schools, Academies, and Colleges. 


Single copies sent for examination AT ONE HALF THE RETAIL PRICE. 


NATURAL PHILOSOPHY. 


1. Norton’s First Book of Natural Philos. | 


ophy and Astronomy. 


| 
By WILLIAM A. NORTON, Professor of Civil | 
Engineering in Yale College. 12mo. Cloth. 
Price, 50 cents. 
The present little volume treats of the Elements of | 
Natural Science, and is designed to meet the wants 
of young persons who do not intend to pursue a com- | 
plete course of academical study. It is a good intro- | 
duction to a more complete manual. 


2. Ganot’s Popular Physics. 


By W. G. PECK. Introductory Course of Nat- 
ural Philosophy, for the Use of Schools and 
Academies. Edited from “ Ganot’s 
Physics.” Price, $1.00. 

This work is illustrated by over 300 splendid en- 
gravings, and pronounced by all who have seen it as 
far superior to anything of the kind before the public. 
10,000 copies have already been printed. 


3. Peck’s Elements of Mechanics. 


Designed for Colleges, Academies, and High 
Schools. 
fessor of 


12mo. Cloth. Price, $1.25. 


Popular | 


| 5. 


By WILLIAM G. PECK, M. A., Pro- | 
athematics in Columbia College. 


A need has long been felt, by those who have classes | 


in this science, of a text-boo 


which may occupy an | 


intermediate ground between those higher treatises | 
which are found too difficult to be read with profit, | 


save by a few, and too extensive to be studied, even 


by the few, in the limited time allotted to this branch | 


of education, and those more elementary works, too | 


simple for advanced classes, and, because of their 
non-mathematical character, not adapted to prepare 


the student for subsequent inyestigations in science. | 


Professor Peck’s work, just from the press, has been 
perenne with an especial view to meet this want. 
t will be found to contain a sufficient amount of in- 
formation for those who lack either the leisure or de- 
sire to make mathematical sciences a specialty; and 


it will serve as a suitable introduction to those higher | 
treatises on Mechanical Philosophy, which all must | 


study who would appreciate and keep pace with the 


wonderful discoveries that are daily made in science. | 


4. Norton and Porter’s First Book of Science. 


Designed for Public and Private Schools. By 
W. A. NORTON and J. A. PORTER, Profes- 


sors of Yale College. Intwo parts. Part I. em- 
braces Natural Philosophy and Astronomy; Part 
II. Chemistry and Allied Sciences. 12mo. Cloth. 
Price of each part, separate, 50 cents ; or two 
parts in one, $ 1.00. 


This work forms the most complete and interesting 
compendium of Familiar Science for young children 
now published. It embraces the principles of Natu- 
tal Philosophy, Astronomy, Chemistry, Physiology, 
and Geology. The catechetical plan, found the most 
effective in impressing the minds of the younger class 


| of pupils, has been adopted. Each subject is divested 


of the dryness of detail which is apt to characterize 
books of ‘this grade, and is treated in a manner fitted 
to prepare the mind for future investigation, without 
wearying with present superfluity. It is thought to 
be eminently adapted to impart a practical knowledge 
of familiar things, and enable a child to understand 
the why and —* of the various facts and phe- 
nomena of every-day life. 


A New Treatise on Astronomy and the 
Use of the Globes. 


Containing Definitions, Motions, and Positions of 
the Sun, Moon, and Planets ; Kepler's Laws, and 
the Theory of Gravitation; Gravitation; Refrac- 
tion ; Twilight and Parallax ; Connections, Pe- 
riods, Distances, Phenomena, and Magnitudes of 
the Heavenly Bodies composing the Solar Sys- 
tem, &c. ; also, an extensive collection ofthe 
most useful problems on the Globes, illustrated 
by a suitable variety of examples. By JAMES 
McINTYRE, M. D., Professor of Mathematics 
and Astronomy in the Central High School of 
Baltimore. 12mo. Cloth. Price, 75 cents. 


Natural Philosophy for Colleges. 


By W. H. C. BARTLETT, LL. D., Professor of 
Natural Philosophy in the Military Academy of 
the United States. 


| BARTLETT’s SYNTHETIC MECHANICS 


BARTLETT’S ACOUSTICS AND OPTICS 
BARTLETT’S SPHERICAL ASTRONOMY 
BARTLETT’S ANALYTICAL MECHANICS......... 


7% Mrs. Willard’s Astronomical Geography. 


With the Use of the Globes. Arranged either 
for simultaneous Reading and Study in Classes, 
or for study in the common method. By EMMA 
WILLARD. Price, 75 cents. 


PusiisHuep By A. S. BARNES & BURR, 


51 and 53 John Street, New York. 


Publishers of the National Series of Standard School-Books. 




















